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CLINIC OF DR ALBION W IIEWI.F;rj’ 
STANronn UNivrnsiTy IIospitai 


PAROXYSMAL TACHYCARDIA. A CASE WHERE 
QUINIDIN LESSENED THE FREQUENCY OF 
ATTACKS 

I’AWOXVSMAr t.'ichyc.irrlia is ch.iracten/ed liy the occurrence 
of attacks of raiiid and regular he.irt action 'J'liese begin and 
end suddenly During tlie atl.irk the heart action is quite 
regular and the rate is usually between 140 and 220 per minute 
'I'lic iiKchanism which gives rise to such attacks is m most 
insLintcs a rapid and regular succession of abnormal auricular 
heals 'I he mechanism differs from that of auricular flutter 
(l) because in flutter the .luncul.-ir rate is mon r.ipid, anti (2) 
because m flutter tlurc is beUevctl to be .i jirogressivc cirrus 
contraction m the .luricles and not a succession of com]>lctc 
auricular systoles. 

'J’lic causes of paroxysmal tachyoirdia are but imperfectly 
understood 7 hey are similar to the c.iuscs of extrasystolcs, 
but we do not know why in the one case only ot visional ,ib- 
nonnal contractions Like pl.icc, whereas m the other these 
recur m mpid succession 7 he paroxysms of Licliycardhi may 
be precipitated by exercise, emotion, strain, or posture, or .tgain, 
they may stirt with no apiiarent r.iusc 7'o avoid the reair- 
rence of paroxysms .an attempt is usu.illy m.idc to eliminate 
factors which .ire su[>pnsed to irritate the heart muscle 7’e.i, 
coffee, and tob.icco arc to be .avoided and dc finilc foc.il infec- 
tions cr.idicated Sometimes these nuasures stem to le‘-scn 
the incidence of atLicf s At other times the .ittacks disappear 
V ithout treatment, particularly m young jiersons Of nieili- 
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cincs Ujilt will lessen Uic frequenn of aUatk-. wc know almo-.i 
nothing Usualh it 1 =^ (litticult to dcmonstriti whit imaMircs 
influence the frcqiitncj of attuks hccui^c tin htttr rommoiih 
recur onlj at con'^irlcrahlc am! \ariihle intcn iK 

Tlie following ta^e is of inUrt-t hecui-i ihc altitk** of 
ripid heart action recurred with griMt frtqmiu\ and hcciu-^e 
this frequenc\ was clcnrlj lc".ciud l)\ tlu idniini''tr.ilion of 
quuiidin 

Case report Mr>. T h, si\l\-thrLc \par^, wa*< llr^l Mcn 
Apnl, 1921, coni[)1aining of atlatki of palpitation J>ht was 
s.iid to ha\c had Bright’s discist, with edema at twenh jcir'- 
and to haac had a rccurrentc at fort\-fi\e a cars Complcti 
rccoxerj occurrtd after both illnts^t'^ 

Tilt fir-f atf.iek of palpitation occurred fort\ jc.irs ago 
At first tlu-c attacks recurred at intenals of <(veral \cirs 
Gradualh howc\cr, the inteiAals beenme sloirtcr During 
1920 she nxerigid at least one attack a wtcl In \ugust, 
1020 there were times when the atticks occurred flnile For 
the past ten d u*- she h is al^o be'cn having dailv attacks 

Her attacls dwavs begin abniptlv and without warning 
Sometimes tliev come without apparent ctusc, sometime- ihev 
seem to be induced bv huirving upstairs or Ia fatigue During 
tile ittacJ s sbe his .i ven-e of throbbing about tlu rhesi and 
suffers some apiirehension 'Hu re i- no pun and no sliurtne-s 
of breatli 
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The patient was obsen*ed during a paroxj-sm vrith a heart- 
rate oi 190 per minute This attack was stopped abruptly by 
pressure on the nght vagus nerve, after which the heart-rate 
was 94 per mmute The electrocardiogram taken dunng the 
attack showed a rapid and regular ventncular rate P waves 
were not defioutely located Immediately after the attack the 
mechanism was normal except for some left ventncular pre- 
ponderance The tranation from the attack to the normal 
heart acbon was not recorded 

From April to June, 1921 the patient took, more or less 
contmuously, the elmr of iron, qumm, and strychnm, 1 tea- 
spoonful three times a day The attacks occurred on the aver- 
age of one m two days This was somewhat less frequent than 
they had been previously, but the difference was not marked 
From June 12 to June 27, 1921 she took 3 grams of qumidm 
sulphate three tunes a day, and dunng these two w eeks she had 
onlj one paroxysm Smce that time, now over a year, the patient 
has had manj' opportunities to test the efficacy of qumidm 
There have been times when she has discontmued it for weeks, 
dwaj s with the result that the paroxj’sms came more frequently 
Reviewmg her experience, she has recently stated that when 
she takes qumidm sulphate, 3 grams three times a day, the 
attacks of rapid heart action come, on the a\erage, at intervals 
of three or four weeks, whereas, it she does not take the quimdm 
the mterval is five days or less The patient has become some- 
what short of breath on exertion, but there is no noteworthy- 
diange on physical examination 

We haxe here a dear demonstration that m this'patient 
qumidm sulphate m small doses lessened the frequency of 
attacks of paroxysmal tachycardia In my opinion the con- 
tinuous admmistration of the drug to this patient is justifiable, 
because frequent paroxysms of excessive tachycardia not only 
tend to unnerve the patient, but throw an additional stram 
upon the heart muscle In the present case the drug was dis- 
contmued on several occasions, but the patient always requested 
its readministration 
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PROTEIN RESTRICTION IN BRIGHT’S DISEASE 

A LO^\ protein diet is usuallj prescnbed for patients suffer- 
ing from B right’s disease It seems probable that this is sound 
practice although it has no convmcmg experimental basis 
WTien the kidnej has failed to keep the concentration of non- 
protem nitrogen in the blood and tissues mthin. normal limits 
there is, of course, a direct mdicabon for a mmimal protem 
intake And exen when, as in the great majontj' of casesj- 
there is no accumulation of urmarj nitrogen m the body, the 
comenbonal restriction of protem, with its consequent de- 
crease m the work required of the kidnej can be defended on 
the ground that m acute or subacute inflammator}* conditions, 
actiMtj ddajs and rest hastens the processes of repair and 
ultimate cure It is true that the validity of the application 
of this general pnnaple to the special mstance of renal disease 
has nex er been adequately tested even m those forms of Britt’s 
disease which arc clearl) of an mffammator}* nature But, 
until exidence to the contrary has been produced, w e are justified 
in assuming tliat the analog} holds true 

Assummg then that in Bright’s disease it is right to reduce 
the protem m tlie food until no more is taken than will allow 
a safe margm ox er the calculated requirements for maintenance 
and growth, the question arises as to how this had best be ac- 
complished in actual practice 

Expencnce, unfortunate!} , shows that there is no wa} of 
giving a low protein diet wluch is at tlie same time both simple 
and safe It is a quantitatixe method of treatment, and at- 
tempts to appK it, which rel} on such merely qualitative m- 
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structions to the piticnt an romiin-td m fjnmg lists of 
"irtidcs of fowl to Old or to takt , in i\ li i\ c disnstrou*i results 
Further, it 15 a mcUiod winch has no general apphcal>iht\ hut 
must he modified to meet the S]icaal requirements of e ich 
patient Tlic 2 patients I am presenting to \ou todaa illustrate 
the danger of an uncnticnl application of the mctluKl 

'Hie first p iticnt is a boj of nineteen >cars, who tells us that 
lour months before his admission to the hospital he noticcel a 
graduallj increasing edema of tlic legs There had been no 
preceding illness .md there were no subjects e sjTiiptoms. hut 
as the c<lcma continued to increase he consulteil a doctor He 
was .ad\a<cd to lake onlj milk bread, butter, cereals, .and fruit, 
and w.as treated \ era encrgcUcalK with hot packs .and cathartics 
The edema at first decreased hut after about a month of this 
treatment it again began steadily to increase On admis-ion 
he was unable to mine out of bed hccau-e of tin enormous 
acnimulaUon of thud which invoKcd all the suhaitancous 
tissues hid tilled the peritoneal caailv, and had complclch 
collapsed the left lung 1 lit tinnc cont lined a aerj large number 
ol casts llic count showed 12,354,CX)0 in a Iwchchour unne 
Ciilhclion Tlic great niajunt> were h\ aline casts studdcil with 
doubW rcfractilc fat droplets No blood-casts were ever found 
The hUxKl urea concentration was 31 mg per 100 cc , hut tin 
urea ratm tC't ‘•liowdi that onU 3S per cent of the astr'gt 
normal rcn.il tunctminl capaatj was left Tlic hln('<l pressure 
aas low and no otlitr .dmormahtics bt\oiid the colossal t<lcma 
lould be found Ills condition corrcsjHimis to tint di cnbc«l 
bj ^olllard and I.'*br is "gimnnr ' ncphro-is 

From tilt jjoinl 01 Mta of tri itmint ihi iiMr^t iflummating 
<ibscr\ ition w ibc Jiridiiig th it be v is il ulx !o uiir bige 
•mounts of protein in tin urine Hie earn tom in tninta fo ir 
hours \~»rKal irom 1 1 to 3 1 gr m.- and a' i iretl -b'.al 20 . fn. - 
V daj It thus u'l cared th-t h< n.ight vt!' ht\c b‘ri lo-mg 
m the unri \s i mch ]<r*it«,in '•s 1 c tox’ in In’- f*-'''! It'rttlsta 
s So 1 IS j.n-trin 11 tat i i..r tl r thrte nnd s h -If montlis p-ccedinr 
hr on f.iili not Ir ot>t''unr<l bit it mast hi\t Ijcen 

qii'te 1' s le h’d no 'pj>"tite iT,d too’, ace% little o! tlr l<i/ 
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protein concentration foods nliich were g;l^en to Inm It is 
clear that this diet, which was a low protein intake for anyone, 
amounted in his case to givmg practicall} no protdn at all 
It had superimposed on a condibon which m itself cames a 
tendencj* toward edema — the protem stan'ation edema which 
was observed so commonly in Europe during the war 

On a suffiaent protem mtake the edema graduallj* dis- 
appeared until todaj there is onl} a shght pittmg around the 
ankles It should be noted, howe\er, that the givmg of what 
some nught call a “high protem” diet has had no effect on the 
nephrosis itself, for m e\ery other respect than the edema he 
IS now m the same condition as on entrance High protein 
diets have recently been recommended for such cases on the 
ground that m some unevplamed way the protem exerts a speafic 
curatiie effect There does not seem to me to be any justi- 
ffcation for this ^^ew To give a larger than usual amount of 
protein to a patient who is losmg large quantities m the urme 
is sunph to avoid an obinous error, and I have never seen am 
reason to suppose it is more than this 

The second patient is a boy of eight > ears who, m Februarj* 
ot this >ear, developed generalized edema, h^Tiertension, and 
nitrogen retention witli blood albumm and casts m the unne 
following a tonsillitis I saw him a month later The edema, 
hypertension, and mtrogen retention had gone, but the unne 
still showed eindences of a lery active glomerular nephnbs 
The tw eh e-hour unne collecbon showed 2,160,000 casts, with - 
a high percentage of blood-casts Such ffndmgs are unusual 
a month after an acute glomerular nephnbs m a dbiild The 
renal capacit} was onlj 38 per cent of the normal for a boj 
of his age He had lost markedh in weight was verj’ apathebc, 
and had a —11 per cent basal metabohsm For a month he 
had been on what was desenbed as a “\eiy restneted nephnbe 
diet ” In tins case also there had been a loss of appebte, so 
that It seemed possible that the contmued acti\atj of the renal 
lesion, tlie apatli} , loss of w eight, and the rather low metabohe 
rate might in some degree at least be related to an insuffiaent 
protein intake He was, tlierefore, gl^en 2 grams of protein 
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per kilo IhkIj ^\clclll in in .ippctinii" fonn .ind 1 a*> 'inininl 

protein \\it!nn i wtok there wa** a imliccihlt. clinical iinprmc 
ment and he bcRin to gain wcigiil On Xjiril 21*.t hi*- renal 
capacita had n«cn to 7S jur cent oi the minn d and tin re a 
great deert i«c in the number of i i-.ts In June the lon'-tl- 
wcrc rcmo\td On JuK 19th the renal eapiritj w i*- ‘>fi jur 
cent of the nornid and there wire \tr\ fiu ci'sts and onh a 
trace of dbumin 

’I here I*; nothing in either of tlu*-e ra-<- which lan be taken 
a*- caadcncc again«t the a'isumption tint it i>- riidit ii> gi\( \ 
low protein diet in Ilri'dit’s di'-ca«t \11 th it W '-hown i*- tint in 
ap])l\ing thn method it i*- ncce’iivra to mile allov mci for 
protein lo'-t in the urine for the ■^icci d nquircim nt- of growing 
children, and mr the po-'ibdit\ tint tin diet which is ordered 
ma\ not be tilen fsinipU to till tin pitunt to li\t on null, 
\cgLtiblts fruit* and Ctrl ds without obtaining m\ iccuctL 
record of tlie amounts taken tna\ ca«d\ ri'Ult in protnn diiraa- 
tlon which there n t%erj rt non to bchctc is much more h irmful 
to the patient than no ihetetic treitment at all 
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DIAGNOSIS AND TREATMENT OF GALL-BLADDER 

DISEASE WITH SPECIAL REFERENCE TO THE 
MELTZER-LYON TEST 

The Great Frequency of Gall-bladder Disease — -1 would 
like first to call attention to the great importance of the subject 
which we are to discuss today Statistics from many sources 
show that from 5 to 12 per cent of all womeiL coming to autopsy 
have gall-stones If we exclude women under fifty the per- 
centage is still higher This alone would be surprismg enough 
but we know that there must be a still larger group of men and 
women in the commurntj suffermg from the precalculous stages 
of cholecjsUtis There would seem, then, to be no escape from 
the conclusion that even careful chmaans are not makmg the 
diagnosis of gall-bladder disease often enough I know I get 
the impression sometimes that I am beconung mentallj warped 
on the subject because I suspect cholecj stitis in ever>' old lady 
who conics in with flatulence and abdommal pain, and then 
along come a few autopsi^ or operations on my patients and 
I disco\cr a number of gall-stones the presence of which I had 
not c\ en suspected 

Now, how are we gomg to recognize a larger percentage 
of these cases and what are we going to do for them? 

The Meltzer-Lyon Techmc — As the Meltzer-Ljon method 
of so-called biliari drainage has been \eiy much to the fore of 
late, I will tike tliat up first. It will be remembered that in 
1917 Dr Mcltzer * one of the grand old men in phjsiologj 
put two hobbies of his together, and suggested, first, that mas- 
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mudi as tlie sphincter at tlie end of Uie common duct presum- 
ably must relax when the gall-bladder contracts, if tlie contents 
of the gall-bladder are to be extruded into tlie duodenum, then 
the actnnties of these ti\o parts of tlie biliarj tract must be 
co-ordinated and under tlie control of tlie “lai\ of contrary 
innen'abon ’ Second, if tins be true magnesium sulphate 
■ft hen it relaxes the smootli muscle of the papilla, must theoretic- 
ally cause also a contraction of tlie gall-bladder Third, mag- 
nesium sulphate injected near tlie pajiilla In means of a duodenal 
tube might haae some influence in oaercoming jaundice and 
biliarj colic 

This last suggestion was inimcdiateh acted upon In \ mcciit 
Lion who has been actneh at work on tlie problem e\tr since " 
He obsened tliat when the tube is first put into the duodenum 
lerv little or no bile is present Sliortlj after tlie injection of 
the magnesium sulphate, j ellow bile appears, and then graduallj 
there appears a darker and sometimes tliicker bile He decided 
that the first bile must come from tlie ducts and tlie darker 
bile must come from tlie gall-bladder llie next step was to 
diagnose cholecj stitis In finding in tlie so-calletl “B” or gall- 
bladder 'bile pus-cells, crjstalline detritus and bacteria 
rurtliermore, if the gall-bladder could be drained so jicrfccth 
in this w.a}, what more natural than to assume that magnesium 
sulphate injections would clear up chronic infections of that 
organ 

On rcMcwang the large literature which has grown up aliout 
the subject in the last tw o 5 cars, one is struck In Uic fact that 
as usual, tlie first men to rush into jinnt with clinical jiajicrs 
haac little besides success to report Tlio«e more careful 111- 
dmduals who wait to see whether tlicir cures arc at all perma- 
nent alwaas run the nsk of coming in aaith their reports too 
late that is after the subject has died a natural deaUi \ 
tremendous amount of research done on the problem aaill un 
doubtcdlj ncaer be reported Men do enough aiork to «itisfa 
ihemsclaxs that tlie method is unreliable and its therapeutic 
results are transient and then thea pae it up Lacn La on 
judpng ba his last irticle * has gotten into a less enthusiastic 
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mood He admits now that prompt operation is the onl}' treat- 
ment for frank well-marked cholecystitis, and he disclaims anj 
belief in “cures” of an “essentially chronic disease” The 
assumption of this more consen'ati\e position maj* be due m 
large part to the fact that practically all those who ha^ e done 
careful experimental work on the problem haxe diown there 
IS httle foundation for most of his \news 

Physioldgy of the Gall-bladder — ^In the first place a rexaew 
of the literature shows that there is now vcrj little basis for 
Meltzer’s origmal assumption that the law of contrary mneiwa- 
tion holds in regard to the gall-bladder and the sphincter of 
Oddi at the lower end of the common duct I need onl> pomt 
out that Meltzer was rching almost entirely on the experi- 
mental work of Doyon lhat work was done wath a rather 
crude tedinic and it has smce been quite discredited by tlie 
expenments of Bainbridge and Dale,® two of England s best 
pin siologists Tliej excluded certain sources of error and 
^got results exactlj opposite to those of Do\on A careful re- 
view of eveiytlung which has been written about tlie nmerva- 
tion of tlie bilc-tract leaves me with but one strong impression 
and that is, that the results of stimulatmg the nerves are so 
slight, so transient, and so variable that one certainly should 
not build anv theoretic structures upon them 

Meltzer’s onginal theorem has been still further discredited 
bv the discoverv that, although magnesium sulphate mcreases 
the flow of bile into the bowel, many other substances, such 
as sodium sulphate sodium phosphate hvdrochlonc acid, pep- 
tone, etc , do the same thmg *• "• * Furthermore a number 
of these drup pve the tj-pical color changes m the bile ^ As 
it IS well known that most of these substances do not relax the 
smooth musdc of the papilla, there is no basis for argumg that 
the} wall, bv “contrarj innervation,” cause a contraction of the 
pll-bladder 

Mcltrcrs ideas have been discredited also by the failure 
of experimenters to demonstrate anv considerable amount of 
contraction m tlie gall-bladder In the first place, if it ever 
did cmplv itself we should expect quite frequentlv to find it 
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flabby or collapsed at operations on men or animals Aclua^^ , 
we almost alwajs find it full and fairlj tense Furtlicrmorc 
It has been shown now by many writers that tlic gall-bladder 
IS a w'eak. and sluggish organ which ne\er contracts like a unnarj’ 
bladder even when it is stimulated direct! j by powerful electric 
currents Wien it docs contract it produces pressures of. at 
most, 30 mm of w ater, barelj enough to overcome the resistance 
of tlie vahes of Heistcr m tlie cjstic duct I can 

find no evidence that the musculature is ever strong enough 
to overcome the pressures mamtaincd ordinarily in the hepatic 
and common ducts (from 200 to 370 mm of water) I ha\c 
tried several times to stimulate the gall-bladders of anim.ils 
mto visible actl^'lty, but have never succeeded ' 

After reinewnng tlie literature it is still a puz/lc to me how 
and when tlie gall-bladder bile mixes w'lth tlie duct bile, but it 
seems most probable that at meal-times, when the bile flows 
mto the duodenum, a certain amount tncUes out of the gall- 
bladder, not because the muscle tliere has contracted, but 
because tlie pressure in the ducts has been lowered 1 he muscle 
of the gall-bladder need then contract onh enough to take up 
the slack m tlie w all 

Actually it has been shown at operations on men and animals 
that the instillation of magnesium suljihatc solutions into the 
duodenum does not produce anj appreciable contraction of the 
gall-bladder The objection maj be made that Oic p.itient 

is under an ancstlietic and that his abdomen is open, but it 
still seems to me, after jears spent in demonstrating dclicitc 
gastro-mtesUnal reactions under just these conditions, that if 
the phenomenon is as definite as it has been suiiposed to he 
It should be demonstrable c^cn under somewhat ad\crsc cir- 
cumstances Besides, Ok.id.i* states definitelj that with hil- 
loons inserted tlirough gall-bladder fistula:, he obtained better 
contractions in anesthetized inimals than in unanc-thetizcd 
ones Similar oh5en.itions were made h> Mann'' 

In aacw of tliese iindings it is clear that L> on c in no longer 
proceed on the assumjition that the ‘B’’ hik comes from the 
gall-bladder There arc onh a few evpenments recorded which 
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suggest that occasionally that may be the case Most of the 
expenments show conclusively that the color changes can be 
obtamed m the entire absence of a gall-bladder, t e , when 
that organ has been removed by* operation or closed off by dis- 
ease *' ’’ *' In one case reported the usual “B” bile was ob- 
tamed, but next day at operation the cystic duct was found 
absolutely closed and the gall-bladder filled with bloody pus ' 
In other experiments methylene-blue was mjected into the 
gall-bladder by means of a hypodenmc syrmge, and although 
the Meltzer-Lyon techmc repeatedly brought out considerable 
“B” bile, no methylene-blue appeared m the duodenum ® An- 
other objection to the technic is that the test can be repeated 
several times at mtenals of three-quarters of an hour, there 
bemg obtamed at each pumpmg considerable amounts of “B” 
bile * If the gall-bladder were to empty itself thoroughly the 
first or even the second time this could hardly* happen 

It follons from all this that if we cannot assume that the 
“B” bile comes from the gall-bladder, we must not diagnose 
cholecystitis simply because we find some bactena m that bile 
Furthermore, it would be very unwise to draw any conclusions 
about bactena obtamed through the duodenal tube m view of 
the fact that the duodenum, even m the presence of a normal 
gall-bladder, is rarely stenie “ A reiuew of the literature 
on the subject shows that the number of bactena found will 
probably depend more on the amount of hydrochlonc aad m 
the gastnc juice, “ ** the length of time after eatmg,-- the 
degree of sterility or infection of the last food eaten the condi- 
tion of the teeth, tlie amount of saliva swallowed, etc , than on 
the condition of the gall-bladder 

Another big difficulty is that m a surpnsmgly large propor- 
tion of the cases of gall-bladder disease operated upon no bactena 
can be grown from the bile e^ en with the most advanced cultural 
methods Tlus has been my expenence, and it is the expen- 
ence of many others Ei en in the presence of stones, the diances 
are more than eien that the bile will be stenie “ 

\ear3 ago I got the idea that the microscopic exammation of 
a fell drops of bile remoi cd at operation through a fine needle 
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nuglil help the Mirgcon in deciding wlietlier or not to l ikt out 
.1 qiiestion.dile galMil.iddcr A few cxpenmcnls .dong this 
line soon showed me th.it this Iiojic w.is ill founded 'IJic hdc 
speciniciib were suqirisingl) norm.il even in the jirtsence of 
delinitc disc.ise If ni\ simple test w.is doomed to fadiirt, 
liow iiuicli less ch.inre must there he for one in whidi the hdc 
IS cont.iiiiin.itcei and of unccrLim origin' 

It seems ])rctt\ clear, then, that, as a di.igiiobtic jirotediirc, 
the method has harellv a leg to stand ujion A little later we 
will take up Us therapeutic pretensions to see whether the\ 
can emerge in am better sli.ipe from a siiiiil.ir crilK.d .in.iljsis 
For the moment, h.n mg jHiinted out how not to m.ikc i di.ignosis 
of gall-hl.iddcr dise.ise, I would like to discuss hrlcfl^ the i»ouits 
which I think are hel])ful 

A Good History --In the first jil.ue. wt must get a good 
historj 'Ihe longer a m.ui praetues and the better cliiiiei.in 
he becomes, the more he will depenti upon the c.irefiil stud} 
and appraisement of s\ni{»toms Cases that seem .it lirst to be 
purpling and obscure often beeome quite simple when the 
patient is made to rct.dl some attaeks of supjiosc*! piom.iin- 
poisomng which had dl the earmarks of gall-stone eolic llie 
cxiieneneed plnsui.in knows that rceurrciit attacks of sc\cre 
pain which iierh.vps waken the patient out of a sound sleep aiul 
which Ic.ase her upper abdomen sore for dajs .ifterward must 
be due to orgamr disease, thej cannot hi .iscribed to .i neurosis 
or to slight indisirctions m diet 

Although we must be particularlj on the loolout for cliole- 
cjstitis in women between forte and si\t\-fiM, it must be 
remembered th.it the disease eloes ocnir in men ,ind, as our 
cviicricncc grows, we .ire going more .iiid more to recognire 
the carl} stages in aomig people .ind sometimes t\en in rliiWlren 
\Vc know from the histones which we tale that the di-eisc 
often must begin in ehddhoiMl ind south, tin nest thing to do 
IS to le.irn to nrognirc it when we sec it 

In till most tepicd c.isi's the pain begins in the li\er region 
atiel runs mto the birl ami up into the right shoulder blade 
In cirla rises the miin romplaint m i\ be of i const int aching 
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under the right lower nbs The soreness is aggravated by 
ndmg o\ er a rough road or bj' reaching for a high shelf Women 
perhaps will be unable to bear the pressure of their corsets in 
the li\er region In milder cases and m the mter\’als betueen 
attacks the patients complam mainlj' of beldung and bloatmg 
They often feel “bilious” and get a httle sallow Onlj rarely 
are thej* jaundiced, and the physidan must not depend on that 
symptom Nausea, regurgitation of food, and heart-bum are 
common Vomitmg often comes dunng attacks of pam 

Most charactenstic and helpful is the patient’s statement 
that although she has a fine appetite she is afraid to eat, she 
so dreads the return of pam Yet she will aldmit that what she 
eats seems to haA e little or nothmg to do with the brmgmg on 
of an attack She may get a bad one after a week of fastmg, 
and later she may digest a Thanksgi\nng dinner without dis- 
comfort 

^lam of these people have suffered so much that they have 
gladh submitted to one or more operations Too often how- 
ever, to my great regret, the surgeon has contented himself 
inth the removal of a normal appendix through a tiny gndiron 
inasion, the smallness of which, uhile conduave to his Aamtj'-, 
precluded am efforts at a thorough exploration of the abdommal 
cavitj 

A historj of tjphoid fe^er, chrome smusitis, empiema, or 
any other se^ere and prolonged mfectious process is helpful 
because such thmgs often leave the gall-bladder damaged 
irreparabh 

The presence of arthntis myocarditis, and certam forms of 
headache and dizzmess is suggestive because tliese troubles 
sometimes clear up after cholecystectomy 

The Physical Exanunation — The most suggesti\ e findmg 
IS a tender h\er edge, and m many cases the diagnosis can easilv 
be made if tlie patient has a definitely positive “Murphy's 
mancu\ er ” The hand is thrust as far as possible under the 
nbs on the nght side, the patient takes a deep breath, and as 
her h\er comes down agamst the exammer’s fingers she gi\es 
a start and a gasp of pain The presence of fibroids m the 
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uterus or other pelvic abnormalities greath increases the prob- 
ability of finding gall-bladder disease 

Roentgen-ray Examination — ^This can help greatlj m several 
waj s First, it maj exclude tlie presence of other organic lesions, 
such as ulcers and caremomas Second, it may show Uie shadow 
of stones or of a thickened gall-bladder on the plate Un- 
fortunately, most of the diseased gall-bladders arc free from 
stones and so thin w ailed that thej w ill not show on the plate 
Furthermore, many stones are too soft to give a shadow Third, 
the screen examination often shows manj suggestive things 
Cardiospasm is often seen, and I am commg to think more 
and more of it as an indicator of gall-bladder disease The 
stomadi is often hj^pertonic and oxeractivc, and not infre- 
quently the pyloric antrum is contracted and sharply conic in 
shape There may be some gastnc stasis, and it ma> also be 
apparent to an experienced observer that the gastric mucosa 
IS do' (ach}liac) The duodenal cap is sometimes deformed bj 
adhesions or pressure, and it may also show defects m cmpl> - 
mg The colonic haustration is often exaggerated The lixcr 
is not infrequently enlarged from the cirrhosis attendant upon 
prolonged infection of tlie bile-ducts 

Laboratory Tests — Gastnc analj-sis max be helpful if it 
shows an adilorh} dna, smee a lack of h>drochlonc acid is 
common]} found x\ itli gall-bladder disease 

Treatment — Like appendicitis, gall-bladder disease ma} go 
on and kill tlic patient, or it ma} dear up ex'en without treat- 
ment Once cleared up, it may leaxe the victim alone, or it 
ma} come back at interx als until, finallx , something has to be 
done We know now that it is best and safest to take disei^cd 
appendices out Unfortunately, xve do not know xet xvhat to 
do xxatli the carl} aiscs of gall-bladder disease If we could 
onl} look into the future for tiic dilTcrcnt indix'idtials it would 
be cas} WHicn I see women about sixtx-fixe emaciated, xvorn 
with suffenng, anxious for an operation which the} c.innot well 
stand, I tel! m\ self tint it is m} moral dut} to urge the x oungcr 
ones to go to the <;urgcon Wicn, however, I see a senes of 
women about fort} who have gone ten or fifteen }cars without 
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attacks or much distress, I -naAer, and am mdmed, as is the 
patient, to let -well enough alone 

Unfortunately, it seems impossible to say when these people 
are really “cured” and free from the menace of their diseased 
bile-tracts Thus one would think after several attacks of 
gall-stone colic that an mter\al of twentj jears without trouble- 
some sjouptoms IS ould mdicate a cure but I ha\ e seen a woman 
m whom such a penod of rdief was really only an mterlude 
When she vs as sixtA-one her troubles returned, a plate showed 
that a stone still remamed, and an operation showed that a 
carcmoma had developed somewhere in the bihatv tract 

It IS hard to sav vshether medical treatment does much 
good because remissions occur so frequentlj and come so sud- 
denh Ordinanlj it is well to advase a smooth, cellulose-poor 
diet, that is, without salads, coarse vegetables, or fruits Some 
people are helped bj the takmg of Carlsbad salts m hot water 
before breakfast Belchmg and heart-bum are often helped 
bv the givang of sodium bicarbonate and magnesia Hoffman’s 
anodjTie often bnngs relief dunng attacks at mght Dunng 
parovjsms of pain paregonc, motpbm, and papav'erm have 
to be used The physiaan should remmd the patients who are 
losmg weight that they will probably hav e trouble whether they 
eat or not, so that they had better eat and keep their strength 
A Classification of Cases for Treatment — ^For therapeutic 
purposes the cases maj at present be divnded mto six or sev en 
groups Medical treatment should be reserv ed for 

First Those who are in the early stages of the disease, 
wath mild symptoms and long mtervals of rehef, whose bodies 
are still joung and strong, and who may perhaps vet hope 
permanently to overcome the infection 

Second Those whose symptoms and findmgs strongly 
suggest the presence of cholecystitis, but who are suEfenng 
so mudi from nervousness, menopausal storms, hypertension, 
or myocarditis that it is a question whether they would be any 
better off even if a markedly diseased gall-bladder could be 
removed safely These people must be studied carefully before 
any decision is made m regard to operation 
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'J'llird Tliosc Mho need and want an operation, but who, 
on account of complication's, cannot undergo it MiUi any prospect 
of success 

Fourtli 'liiose ulio have had a cholecystectomy, Init who 
still suffer Many of these jicople might have gotten a perfect 
result if the} li.id been put on a smooth diet after opcr.ition 
In the absence of definite contraindications openition should 
be advised for 

First 'I'liose vho liavc reached th.it stage of the disc.isc 
in M Inch the attacks .ire getting steadiK worse and more frequent 
Second 'I hose whose indigestion is severe enough to inter- 
fere with their ability to work and to enjoy life lliey should 
be the more willing to accept operation if they have an arthritis, 
hc.idaches, dizziness, or myocarditis winch in.ay perhajis be 
cured b\ the rcmo\al of the infected gall-bladder 

'llnrd 'I hose who ha\o had their gall-bladders drained 
and who ha\c gotten relief, but who now return with pain and 
perh.ips with new stones 

rinallj, and this is a most important point, the surgeon 
must be willing to .idmit that at the tune of operation ht Ciin- 
not tell <i diseased from a normal gall-bladder Men of exjieri- 
cnct know that not infrequently g.ill-bladders winch, ntcording 
to the history, must have been disch.irging stones off and on 
for twenty years, arc found at operation to be still soft .ind 
appiirentlj normal If the} were not full of stones the surgeon 
would gcncralh pass them by as innocuous This does not 
me in that I am arguing for the reckless rcmos.al of g.ill-bladdcrs 
Far bt it from me, but, as Judd sajs, there is no doubt th.it 
in in ins cases if the patient is to be helped Ins gall-bladder 
must 1)1. remosed on the strength of a careful Iiislor} t.il cn b\ 
an cvperieiiced man lliis rcmosal can be done with more 
contidence ii there arc no other signs of disease in the .ibdomcn 
to evfil.iin the «csere sj/nptonis, ami if there arc adhesions 
nboiit the gall-bladder, an enlarged gland near the cvstic duct, 
an enlirged li\cr, and signs of perihejiitilis and pancreititis 
I am cons meed that the poor results obtained in m.iti} of the 
cases of oper.itisc interference for duodenal ulcer r.in be .iscribed 
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to the lea\nng behind of gall-bladders which had become badly 
invoh ed m the inflammatorj process about the bowel 

The Therapeutic Side of the Meltzer-Lyon Procedure — 
Noi\ hen are iie gomg to use the Lion method of drainage, 
and 11 hat can we reasonabli expect it to do non that ne haie 
gii en up any hope of its reallj* squeezing and emptying the gall- 
bladder^ 'UTiat can 11 e hope to do when as so often happens, 
the bile is normal and the infectious process is scattered through 
the nails of the gall-bladder and the bile-ducts up mto the 
liier and down through the glands on the cistic duct mto the 
head of the pancreas^”* Eien if 11 e could dear up 
the infection mth a fen treatments, could we prevent its recur- 
rence’ W'h\ should the “non-surgical drainage” succeed when 
the surgical dramage so often has failed’ 

Basic Pnnciples nnderl3png the Development of Chole- 
cystitis — ^At the Hooper Foundation m San Francisco Dr 
Mejer*' has shown dearh that the gall-bladder nail shares 
with the Iner the remarkable function of rapidl> remo\ang 
bactena from the blood-stream Not infrequently it gets so 
damaged in the process that it either remams as a focus of 
infection or else becomes an area of minor resistance, subject 
to iniasion b> eierj bacterium that comes along b\ waj of 
tlie blood-stream Meyer has produced chrome recurrmg chole- 
cistitis in animals simply by puttmg small foreign bodies mto 
their gall-bladders This httle handicap so Ion ers the resistance 
of the organ that although it ma\ clear itself of mfection from 
time to time, it cannot stay dear Similarh a noman with 
gall-stones or a scarred gall-bladder is subject to a flare-up of 
infection whenever she has a cold or nhene\er she puts undue 
strain upon her digestiA e tract 

That being the case, it seems to me there is onl^ one thmg 
to do mth a gall-bladder nhich is handicapped b\ the presence 
of stones or the scars of pre\aous disease, and that is to take 
It out Tliat IS the opinion of the best surgeons of the land — 
men who hp^e learned the futility of medical treatment and the 
danger of leaving behind bladders nhidi ha^e been dramed 
We cannot expect the Lx on tedinic to affect stones when thex 
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are present We can perhaps expect it to help m tlie clearing 
up of mfechous jaundice I agree witli Lx on tliat it is worth 
trjnng in many of the cases m which surgical help must be 
postponed or refused 
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THE MANAGEMENT OF DIPHTHERIA 

There is no disease in which the successful management 
has been so thoroughly de^ eloped and the gross nusmanage- 
ment so often practised as in diphthena If one is mchned 
to doubt this rather sweeping statement he need only con- 
sult the mortahtj' records of the United States for any \ear 
smce 1904 to learn that from 15,000 to 20,000 deaths occur m 
this country annuall> from diphtheria This rather startlmg 
status seems almost mcredible and is, to saj the least, a sad 
commentarj’ on medical knowledge and medical education 
With a full realization of the tremendous number of li\es that 
are lost on account of the carelessness of parents and their dis- 
inclination to summon medical adiice imtil the disease has 
reached a stage nhere it is no longer curable, one is confronted 
constantl} ■with mstances where h\es might ha\e been sa^ed 
had the situation been more radically grasped by the medical 
man in attendance In this connection tvso ^er^ startling 
facts stand out, both of ahich play a tremendous r61e m this 
high mortahtA rate First, the delajed admmistration of 
anbtoxm, and second, the improper admmistration of anti- 
to'nn It is difficult to determine ahich of these two funda- 
mental errors is the more detrimental, but an analysis of cases 
suggests Acrj strongh that delated admimstration is respon- 
sible for the greater percentage of deaths In an effort to account 
for this deplorable situation one is forced to the disagreeable 
conclusion that the a\erage medical student graduates with 
a Aerj poor knowledge of the clinical phases of diphtheria, 
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because he considers himself fortified b\ i\hat he has learned 
in tlie bactenologic laboratorj There is no disease in iiliich 
the capacitj to applj laboratorj findings is more important 
On the other hand, from a prognostic standpoint, nothing can 
be more sinister than tlie utter disregard for clinical simiptoms 
in neu of negatiie bactenologic reports In contrast to this 
rather discouraging atbtude of the inexperienced practitioner, 
more seasoned medical men are indmed to ignore the problems 
associated uith a more comprehensive study of the actions of 
toxin and antitoxin, and to content themselves uitli tlie assur- 
ance that all obligations toward their patients are fulfilled if 
the directions handed out by commercial biologic laboratories 
are accuratelj followed A consideration of a few clinical 
problems max serx e to justifj this rather cj meal attitude 

Case I — M Y , female aged four years, admitted to the 
Children’s Hospital Nox ember 16, 1921 

Family history negatix'c 

Prn'ious Uislory — Has had attacks of “croup” at least 
twice before Has nexcr had antitoxin prexiouslj Gixcs no 
historj of astlima, eczema, urticaria, or other sjniptoms of 
protein hjiiersensitix encss 

Present Illness — Three dajs before admission (Nox ember 
13 1921) child seemed slightlx indisposed and had a loose 
cough Her mother looked at her throat and discoxered a 
small white spot on one tonsil, xxhich she swabbed with iron 
and gljcerm Hunng the night the patient was somewhat 
troupx, but this wa*; promptlx relicxed bj the application of 
a mustard plaster The folloxxing morning the mother was 
no longer able to ‘•cc anx xxhitc spots on tlic tonsil but the 
cough persisted, the breathing was somewhat labored, and the 
hoarseness quite marked The administration of sxrui) 
ipecac induced xomiting, which rcliexed the ho-irscncss greitlj 
The following dax, Noxember 15 1921 (two daxs after onset 
and one dax before admission to the hospital) patient seemed 
better but toward exening became hoarse and during the 
night this hoarseness increased xerx much and the cough was 
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frequent and troublesome On the day of entrj' patient awoke 
feelmg very ill She complained of epigastnc pam and vomited 
She contmued very hoarse, although she did not lose her voice 
completely Patient wras first seen on the evenmg of November 
16, 1921 three and a half days after the onset of illness, at 
which time it was learned that she had been evammed by her 
famili physician earlier in the day, and, findmg an exudate 
on the tonsils, he had taken a culture, deferrmg further treat- 
ment notwithstandmg the aphonia, until he could avail him- 
self of the laboratorj' report on the following mommg 

Physical Examination — Patient is a well-nounshed girl 
of four years She does not appear \ erj* ill Her color is good 
and she is not prostrated Temperature 100 4“ F Pulse, 120 
Her voice is verj’ husky, but there is not complete aphonia 
The cough is more nearlj aphomc than the voice A slight 
mucoid discharge is present from the nose, but no membrane 
IS apparent The tonsils are enlarged and edematous and 
scattered oier the surface of each are small patches of gransh- 
white membrane situated to a great extent m the folhcles, 
the U^ie of diphthenc exudate to which the adjective “herpeti- 
forra” IS sometimes applied The membrane does not extend 
at am pomt either to the pillars or on to the w alls of the pharynx 
The uiTila is slightlj edematous The cemcal glands at the 
angle of the jaw are moderate!} enlarged The physical fin din gs 
are otherwnse essentiall} negative 

Hospital treatment was adxised, and patient was admitted 
to the Children’s Hospital wnth a chmeal diagnosis of tonsillo- 
larNTigeal diphtheria She was immediately desensitized by the 
intramuscular injection of 1 cc of antitoxin One hour later 
she was gi\en 1 cc of antitoxin mtrax enouslj , and after the 
lapse of anotlier hour she recened an intraxenous mjection 
of 10,000 umts No reaction occurred Twehe hours after 
the admmistration of the antitoxm the temperature w as definitel} 
lower and the general condition of the duld considerabh im- 
proied, altliough the hoarseness persisted and the membrane 
had not changed either in character or extent Cultures taken 
from the throat showed Klcbs-Loffler organisms The unne 
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sho'ned a trace of albumin, but was othcnnse ncgatl^c Bj 
the followmg day (thirtj-sLv hours after treatment had been 
instituted) the membrane had practicaJl} disappeared and tlie 
temperature was normal The degree of hoarseness was dis- 
tmctly less Dunng the following fort) -eight hours Uie ^olce 
became normal and the child presented no unusual s\mptoms 
The urme, however, continued to show a trace of albumin and 
an occasional hyahne cast for several days Three negative 
cultures hawng been obtained, and physical c\ammation re- 
^ ealing nothmg abnormal in either tlie heart, kidne) s or nen ous 
s)stem, the patient was allowed to go home ele\cn da)s after 
entry to the hospital, witli the strict understanding that she 
was to be kept absolutely quiet m bed She was seen at home 
repeatedl) and, to all intents and purposes, her heart action 
was evccllent A ver)' careful scrutiny of her reflexes, palate, 
and accommodation apparatus showed no evidence of nenc 
mvohement, so that one week later her mother was instructed 
to lift the child ver> carefully and allow her to sit up in a chair 
half an hour The next two days she was allowed to sit up one 
hour and tw o hours respectix'el) On tlie follow ing day, exactl) 
tliree w-eeks after her antitoxin had been gixcn, the child sud- 
denly complained of nausea, epigastric pain, and slight giddiness 
On examination her pulse was found to be somewhat rapid 
(110), and the heart sounds suggested at least a tendenc)' toward 
embiyocardia Aside from a slight pallor there was notliing 
remarkable in her general appearance She was again put at 
complete rest and on a liquid diet for Iw entx -four hours Opiates 
were not required At tlie end of sex entx -two hours her un- 
usual S)mptoms had disappeared The little girl was kept 
entirely m bed for three weeks after the dexelopmcnt of her 
cardiac disturbance, at tlie end of xxhicli time she was xer) 
graduall) allowed up, and in the course of txxo months had 
apparentlx made a complete rccox erx 

Case n — M M, female aged six xears Admitted to 
Children’s Hospital rebruarx 5, 1922 

Fan.ih I : s/ory ncgati\ c 
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Prcoiotis history was also negative except for a recent attack 
of mfluenza Has ne\er had an}* pre^•^ous injection of serum 
TTn«; ne\er developed am symptoms snggestmg protem hyper- 
sensltl^ eness 

Present Illness — ^The onset occurred forty-eight hours be- 
fore admission to the hospital, Februarj* 3, 1922, when patient 
was taken suddenl} ill m school with a dull followed by high 
fe\ er, as a result of which she was sent home The mother, be- 
lieiang that the child had a shght cold, purged her and kept her 
in bed The following day, the patient bemg still ill and baling 
complamed of sore throat, the family phj siaan was called He 
announced that he was suspicious of diphtheria and called a 
children’s speaahst on the case The pediatrist, after his ex- 
ammation, told the mother that the tonsils were verj' much en- 
larged and that he beheved them to be abscessed He accord- 
ingly turned the child over to a throat speaahst, who made a 
diagnosis of quinsy, and mased the pomts of greatest edema on 
both sides without e\ acuatmg any pus For some unexplamable 
reason cultures were not made The diild contmued to grow 
rapidly worse, and on the next day a telephomc commumcation 
was reemed by the Children s Hospital from the mother, who 
stated that she feared that her child had diphthena and wished 
to hai e cultures taken to confirm or dlspro^ e her suspiaons 
Physical Examination — Patient is a poorly nourished, des- 
perateh ill looking girl of six >ears She lies m bed with her 
mouth held open and her head hjperextended bnngmg out more 
forabh the tremendous sw ellmg of the cerMcal Ijmph-nodes on 
both sides Her respiration is distmctly stertorous, her voice 
thick, but not aphonic and there is a marked graiish subey*- 
anosis of the skm especialh about the mouth The breath has 
a homblj sweetish, putnd odor The mentahu of the child is 
profoundl\ affected and she is bareh consaous The pupils are 
widelj dilated and tlicre is a slow oscillation of both e\es Both 
tonsils arc cnormousb swollen and edematous so that the\ 
iicarh meet in the midlinc This edema extends to the phariiix 
and palate The tonsils, phirjiix, and palate are coa ered with 
a thick, griMsh membrane which extends o\er the palate nearh 
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lo tlic intisur Iccll), tlic whole back of tlie tliroat being Jitcrall\ 
jjlastcrcd with mcmbr.inc 1 lie glands at the angle of the jaw 
•ire ^crJ greatly swollen and the .idjaccnt tissues arc trenicnd- 
ouslj edematous, producing a coIlar-like effect encircling the 
neck '1 he heart is situated on the right side of the body and, 
aside from .1 tachycardia, is essentially ncgati\c There arc a 
few sc.ittcrcd coarse, moist rfdes throughout both lungs The 
remainder of the ])h}sical evamination shows nothing note- 
worthy T emperature, 101 8“ F Pulse, 128 Respiration, 28 
'Ircalmcul — Patient was immediate!} given Ice of anti- 
toxin intr.iinuscularly and one hour later 1 c c intraxcnoiisly 
At the end of the next hour, no reaction having been produced 
by the sin.ill intr.ivenous dose, an attcmjit was made by the 
bouse ofllccr to give the full dose of 10,000 units intravenously 
She did not succeed, however, in entering tlie xein, probabK on 
account of the nnirkcfl cirailatory failure, .ind, accordingly, 
gaxe <10,000 units intramuscularlj One hour later, in Mew of 
the xcry profound toxemia «ind rcali/ing the Jioiiclcssncss of the 
prognosis, a second attempt was made to administer antitoxin 
intraxenouslj, and 7000 units were successfully gixcn bj the in- 
traxenous route No reaction occurred to the antitoxin During 
the next twent)-four hours the patient improxed somewhat, the 
temperature dropped to 100” I , and the child seemed brighter, 
although the pulse remained rapid and the grayish color jicrsisted 
The swelling of the neck bad subsided xerj marked!} Ibc 
laboratory reports showed the presence of diplitheri.i bacilli in 
the cultures I he cxaininalion of the blood sliowcd hemoglobin 
80 ]icr eenl , white blood cells 28,000, with 85 per cent pol}- 
nionihonuclears The urine showed a great deal of albumin, a 
trace of diacctie ncid, and miracrous granular c isls \t the end 
of fortx -eight hours the child’s condition w.is imirh improxed, 
her color was belter, although still gra}ish Ihi glands were 
rapidlx subsiding ami the membrane had nearl} dis ijipeared, 
together with the edema and swelling of the affected tissues 
I he pulse continucel rajiid (100-120) and was at times weak and 
lomprcssdile During the remainder of the first weel .ifter 
treatment the chihl eontinued to imjiroxe, the membrane com- 
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pleteh disappeared, and the cer\’ical gland enlargement sub- 
sided There \ias some sloughing of the tissues around the m- 
asions that had been made followmg the erroneous diagnosis of 
peritonsillar abscess The pulse dropped to 90 to 100, was still 
easily compressible, and the color contmued rather grayish 
The heart sounds were weak, but otherwise showed nothmg 
stnkmg as to rate of rhythm Seven dajs after recemng her 
antitoxm the patient developed a typical urticarial serum rash 
which disappeared m forty-eight hours The urme on repeated 
examinations contmued to show considerable albumm and 
numerous hj alme and granular casts, with many red blood-cells 
The child w'as kept at absolute rest, no exertion whatsoever 
being allowed On Februarj' 13, 1922, eight dajs after entrj 
ten days after the onset of her illness, the child vomited and 
complamed of nausea and slight epigastric pain Her color be- 
came bad and she dev'eloped a marked grajnsh pallor The 
pulse was very soft and compressible and the heart sounds 
faint and muffled The rhythm became embrj'omc m character 
Dunng the next forty-eight hours the child’s condition w’as ver} 
grav'c She was evceedmglj' restless, which restlessness was 
controlled by the frequent use of codem hj'podermically The 
pulse VI as soft and compressible, the heart sounds fetal m tjqie, 
and verj' faint, although a heart-block of suffiaent degree to 
show characteristic auscultatory changes was not apparent 
The color, especially about the mouth, was tj-pically subcj'an- 
otic Fort} -eight hours later, on the fifth day after the onset of 
what seemed to be fatal sjTnptoms, although her condition was 
still precanous to the extreme, the child began gradualh to im- 
prove, her restlessness dimimshed, her color improved, the heart 
sounds were of better character and assumed a more nearlv 
normal rhv tlim, and the pulse became fuller and of better quahtv 
The albumin and the casts m the unne graduall} dimmished 
Her refleves remained normal throughout this stormy penod 
Dunng the next few weeks she contmued gradually to improve 
her pulse grew stronger, her color became normal, and, havmg 
become m the meantime culture free, she was discharged from 
the hospital March 14, 1922, thirtv -eight davs after entrv with 
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Ulc iindcrssUinding tliat absolute bed rest would be enforced iit 
home, as it had been m the hospital On the morning of dis- 
charge it was first noted tliat her knee-jerks were markedly 
diminished, although the other reflexes — papiilarj, pharjngcal, 
and tendon — were normal Tlie following day the knee-jerks 
were absent and the xoicc was nasal in character There was 
demonstrable a complete ])nlntal jiaralysis 'JJie ejes were 
apparentlj unafTccled 'J wentj-four hours later the paraijsis 
had furtlicr advanced to inxohc the respiratory' muscles on the 
right side of Uie tlior.ix and the abdominal refleves on the same 
side were appreciably diminished Coincidental to the appear- 
ance of these untoward m.mifcstations tlic heart-rate was again 
accelerated and tJie color subcyanotic, altliough the arculatorx 
disturbances were far less pronounced than jircMOUsly The 
neurologic sj’mptoms fortunately progressed no further In 
forty -eight hours the heart .iction was tremendously improved, 
tile pulse strong, the color mucli better, and the slight rcsjnratory 
paralysis had completely disappeared The palatal paralysis 
was no longer demonstrable at the end of tlirce weeks, about nine 
weeks after the onset of the illness, and two weeks 1 iter the knee- 
jerks were normally active Bx the middle of April, about 
eleven weeks after the onset of her illness, the little girl was 
allowed to be out of lied, silting up m a chair a gradually in- 
creasing length of time each day She was not allowed to walk 
until the time inters al of sitting up in a clnir had rcachetl siv 
hours, when her c\trci'<e was gradually’ increased On M.iy’ 15, 
1922, about fifteen weeks after the onset of her attack of dijih- 
theria, she w.is discharged as comjilctclx curerl 

Case in — W K , m.ilc ageel six years first seen al liome 
January IS, 1922 at 9 p if 

Faniih .111(1 previous hslortrs x\crc unessential 

Present Illness —On the prexious day, January 11, 1922, 
patient had been perfectly well In the cxening, howexer, 
twenty -four hour., before being '=tcn, he became fcxcrish and did 
not seem well, although he was not xcry ill He w.is gixcn a 
hxatixe by his mother and h.id a f iirlx good night In the 
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morning and durmg the daj , although he pla3’ed aroimd, he was 
rather hstless, but complamed of no pam until late m the after- 
noon, when he developed a sore throat. An exammation of the 
throat bj' his mother revealed the presence of white spots, as a 
result of which medical ad^^ce was sought immediatelj' 

Physical Examination (9 pm Januar)* 15, 1922) — ^Patient is 
a ^ erj' weU-nounshed boj* of six 3 ears He does not appear ver3' 
ill and is not apparentl3' uncomfortable The tonsils are con- 
siderabh' enlarged and covered with exudate on both sides 
This does not extend off the tonsils at an3' pomt and is not con- 
tmuous over their surface The uvula is rather succulent lookmg, 
but there is ver3' httle swellmg or edema of an3' of the tissues 
The cervical glands are discretel3 swollen at the angle of the jaw 
Ph3 sical exammation is otherwise negative Temperature, 103° 
F Pulse, 136 The general impression that the case ga^e m 
Mew of the high temperature and the location of the exudate 
was that of a streptococcus tonsilhtis Cultures w ere made from 
the exudate and matenal obtamed upon sterile swabs for the 
immediate exammation of direct smears Thej' were stamed b} 
tlie Gram method and with Km3on’s stam The Gram stam 
specimen showed Gram-positive rods with the tjpical general 
morphologj* and groupmg of Klebs-LofBer baalli The Hm3 on 
differential stam showed tj^pical P0I3 chromatic granules In 
Mew of the short duration of the case, the mild toxemia, and the 
small amount of membrane it seemed good judgment to admm- 
ister the antitoxin mtramuscularly' instead of mtravenouslj* He 
was accordmgh desensitized at midmght with 1 c c of antitoxm 
mtramuscularh , and at 1 a M given 30,000 umts mtramuscu- 
larh mto the gluteus muscle No reaction occurred The 
patient was seen the following mormng at 9 a m , approximatelj 
thirtj -six hours after the onset of his illness, exactlj eight hours 
after the mjection of his antitoxm The picture was shockmgh 
altered The child looked desperateh ill His color was ashen 
grax and his lips subcx anotic He w as semidehnous and fought 
exammation wildlx The throat was tremendouslj* edematous, 
the tonsils swollen nearlj to the midlme, and the uvula was 
swollen almost sufficient!} to block the remainmg space The 
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e\udate had e\tcndcd on to tlic anterior pillarb and tlic iiostcrior 
wall of the phar\n\ was nearh covered with CMid.itc The 
cer\’ical glands were enormously swollen and the regional tissues 
edematous The temperature was 102° F and the inihc 148 
By noon, three hour-> later, about cle\en hours after he had 
received his antito\in there was slight but dchnitc imjiroM- 
ment The pulse had dropped to 136 and was of better qualit} 
The color was, howc\er. still bad and his condition a source of 
concern .\t 4 o’clock, fifteen hours after his antitoMii injection, 
he was \er} dehnitch improved lie had dc\ eloped a distincth 
pink hue to liis skin, his heart action was stronger, and the 
pulse had dropped to 130 During the earl} c\ening he setmed 
e\haustcd, but rested comfortabh Later during the night he 
was again delirious The following morning, about thirty-two 
hours after he had reccued his antito\in, the child seemed much 
better His color was good, pulse 120, and his heart action was 
cvcellent He w as fully conscious and took his nourishment w ell 
His temperature graduall} dropped and reached normal the 
following morning, fifty hours after the injection of liis scrum 
Coincidental with this improvement m his general condition 
there was a marked recession of all of the local signs 'I he 
swelling and edema had practicalh disappeared and the mem- 
brane was loosening e^c^}^lherc He was kept absohitcl} at 
rest for three weeks, but his con\alcsccnce was wliolh unc\Lntful 
Careful stud} of tlie histones of these casci rc\c.ils some 
\er} instructnc information On the other hand, it senes to 
bring out man} of tlie unpleasant situations tliat are coiistanti} 
found associated with the clinical histones of diplitlicn.i jnticnts 
Fortunatcl} , the outcome m this senes was fa\or.ibIc \ similar 
senes with almost identical histones might h.ne been des- 
cribed in winch the dificrcnce of a few hours’ time in the ajiphca- 
tinn of Ircntnicnt might h.a\c been followed b} fatal results 
It IS, to sa} the le.ist, appalling that in a ihseasc where a ridiral 
successful cure is mailable Uiat the life of the child ‘•hoiild 
depend on so fnigilc a thread as the jiersonal equation of whellicr 
a mother is sufiicientl} informed to call for medical asMstanee 
whcnc\cr sore thro it or hoar-cnc''' is jirc'cnt, and, furthermore. 
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whether this medical aid when called is suffiaently tramed to 
handle the problem appropnatelj There may be some remote 
justification m errmg, if from one’s errors some knowledge is 
gleaned But it becomes a veritable source of horror m com- 
municable disease hospitals to see day after day examples of 
the same mistakes, evidences of the same lack of comprehension 
and judgment to which some child’s life pays forfeit No one 
with even a limited expenence can fail to realize the x ery great 
difficulty often assoaated with the dimcal diagnosis of diph- 
theria There are, however, certam defimte diagnostic pomts 
which can be laid down and which should form a code by which 
e\er} dmiaan should conduct himself m the management of 
sick children 

1 Tonsillar exudate that leaves the surface of the tonsil 
and spreads either to the pharynx, the miila, or the palate 
should alwajs be considered diphthenc 2 Anj exudate m 
the throat assoaated with e\en the mildest aphonia, hoarseness, 
or laiyngeal cough should be immediately treated as a senous 
diphtheria 3 Progressive aphoma, hoarseness, and larjngeal 
cough without xnsible exudate, particularly in children under 
two 3 ears of age, should be considered diphthenc It should, 
furthermore, not be forgotten that m older children the larjTigo- 
scope maj gl^e \aluable diagnostic mformation 4 Sangumo- 
purulent or sanguineous chscharge from one or both sides of 
the nose with or wathout xasible membrane, but associated wnth 
definite e\ndences of toxemia should be treated at once as 
diphthcna 5 -Ml doubtful cases should be considered true 
cases as far as treatment is concerned particularh if the general 
signs of intoxication are pronounced 

Cultures — ^In accentuatmg the tremendous ^ alue of accurate 
clinical diagnosis one must not for a moment allow* the impor- 
tance of cnilture takmg to be underestimated Particular em- 
phasis has been laid on the dinical side of diphtliena because 
so man\ practiUoncrs assume the alUtude that thej haxe ful- 
filled e\er 3 obligation toward their patients if the\ haae cul- 
tured the nose and throat exen though \aluable time max be 
lo'st time xxhich max mean a diGerence of success or iailurc in 
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treatment, ^\hlIe tliej are waiting for reports from the liiborator\ 
There is, furtliermore, absolutelj no excuse for the practice 
winch IS generally in xogue of waiting twentj-four hours for a 
bactenologic report E\er>' laborator\ should be equipped to 
make at least a tentatixe diagnosis in eight to twehc hours 
from the time the culture is submitted 

Smears — It has been so gericralli rccognircd that smears 
may be negative and cultures positive tliat the practice ot 
making smears has fallen into disuse That is a lamentable 
error If in 100 cases a positixe diagnosis wnth the saMiig of 
twelve hours’ time is possible in 1, the procedure is justified 
Furthermore, more positne smears would be obtained if the 
technic of taking them were alwajs correct It is absurd to 
cxjiect satisfactorj results if one takes the swab with which he 
has inoculated his blood-serum to the laboraton and prepares 
his specimens from it Separate sw abs should be taken for this 
puriiosc and be placed immcdialelj in a sterile test-tube In 
addition, they should be examined before thc.\ become dr\ 
It will be surprising bj using a Gram stain and a difTerential 
stain how often a satisfactorj result will be obtained 

Differential Diagnosis — It is not within the scope of this 
discussion to enter into a full consideration of the conditions 
wnth which diphtlicria max be confused, but the problem of 
mistaking diphtheria for peritonsillar abscess has been so strik- 
ing!)' brought out that it maj be appropriate to call attention 
to certain salient facts wliercbj this error might li.i\c been 
axoidcd 1, Quinsj in childhood is rare, partiaikirli in jouiig 
children 2, Peritonsillar abscess is usuallj unilateral 3 flit 
edema and swelling dcxclop xerj much more rapidh in a sexerc 
diphtheria than in pcntonsillar absce-s 4 A diphtheria that 
simulates a quinsx is alwaxs sex ere and usuallx associated with 
membrane on the pharxnx or palate 5, A peritonsillar abscess 
cither folloxxs a follicular tonsillitis in which case the follicular 
tx*j)c of exudate is quite charactcnstic or it starts in the deep 
tissues around the tonsil, in xxhich case the tonsil is xisiblx 
pushed forwanl 6 There is gcnerallx much more pain with 
quinsj 7, When a diphtheric process i-> associated xxith so 
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much swelling and edema m the throat as to be confusmg, it 
IS accompanied, as a rule, not onlj by marked enlargement 
of the h-mph-nodes, but bj a great deal of penglandular edema, 
which IS rare in pentonsiUar abscess 

Anbtoxm — ^If the natural antitovm content of the blood 
of all children of the same age were the same and if the \Trulence 
of all diphthena bacilh were of equal degree, the admimstration 
of antitoxm imght be verj* simple For example, nothmg would 
be more delightful than a situation whereby one might say 
that a child of gl^ en age and a gl^ en w eight ill wnth diphthena 
for a gl^en time could be cured by the admimstration of an 
amount of antitoxin proportionate to the age, weight, and 
duration of tlie disease Unfortunately, the question is not so 
simple, and whereas m a general waj' the size of dosage depends 
somewhat upon these cntena the essential problem is always 
an mdmdual one and must be handled m an indmdual way 
There are scieral fundamental prmaples, howeier, that may 
be laid down in determmmg the best method of procedure 
1 diphthena is a classical example of acute toxemia Tlie 
toxin probablj exists in the affected mdividual m three forms, 
free in the blood-stream, loosely combmed m the cells, com- 
plctelj combined m tlie cells 2, It is certam that antitoxm 
will completely neutralize free toxm whereier it exists, and it 
IS likewise probable tliat it will neutrahze the toxm which is 
still m loose combination with the cells It is equallj certam 
that once the toxm becomes fixed m the cell no amount of 
antitoxin cm exer undo tlie damage which has been done 
3 This conception warrants the conclusion that the ideal treat- 
ment of diphtlicria dej cnd« upon the earliest possible adminis- 
tration of an amount of antitoxin sufficient to neutrahze tlie 
toxin complcteh at tlie cirlieat possible moment 

With these general principles as a guide, one is forced to 
the follow^ng dogmatic conclusion Alwaxs administer anti- 
toxin in a single dose xxhich has bx prexnous expenences been 
prox cd suffiaentlx large to control a case of similar age, w eight, 
duration and degree of toxemia There can be no doubt that 
It I'i better to gix e too much tlian too little antitoxin, and witli 
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a full realization of tlie pathologj' of tlie disease o^crdosagc 
uill alwajs insure a definite sense of sccurUj If one gi\es the 
matter mature deliberation there can be vcr\ little question 
as to the ad\nsabihty of single injections Wlicn a second in- 
jection is given It means eitlier tliat sufliaent antitoxin was 
not gnen the first time or that the second do^e uas unneccs- 
sarj It is a question of neutralizing a given amount of cellular 
poison Exerj hour that this remains potent means the death 
of so man\ more tissue cells and antitoxin in the largest amounts 
cannot undo this harm 1 he free toxin m the blood-stream is of 
relatixelj little concern Verj' small quantities of <intitoxiii 
are capable of neutralizing this and of forming a barrier to anj 
neu toxin that may be formed at the site of infection It is 
to make the antitoxin available to the tissue fluids and tissue 
cells that sufficiently large doses must be given immcdiatcl} 
in everx case The mode of injection depends upon the judg- 
ment of the indmdual tlierapeutist The method of choice, 
as far as the control of the disease is concerned, is unqucstion- 
ablj the intrax enous route Anyone with experience will admit 
this Occasionallx an untoward result will shake the confidence 
of eien the most enthusiastic These unfax orablc results maj 
be dix ided into three groups 

1 , T he child w itli status Ij-mphaticus I liesc caecs arc, fortu- 
natelj xerx rare and x\ill succumb to an> unusual procedure 
or stimulation 

2, Ilie child who is hjiierscnsilix e to horse-serum m the 
anaphx lactic sense The taking of a careful historj which 
«;hould be insisted upon in exerx case of diphtheria, will rcxcal 
the fact that the patient has had eczema, urticarn, or asthma, 

IS sensitixc to food proteins, or has recened an injection of 
horse-serum prcxnouslj I he presence of this t\qic of hjqitr- 
scn'-itixcness can be determined bj the mtracutaneous injec- 
tion of 2 c c of a 1 10 solution of antitoxin in saline If the 

person is sensitne there will occur at the site of injection in 
from a few seconds to fortj minutes a characteristic wheal 
'Jhesc patients can be dcscncilizcd b\ xerx dilute injections 
of antitoxin at h df-hour to hour inten iN m doees of 1/1000 c c , 
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1/100 cc, 1/10 cc, and 1 cc subcutaneously, later 1 cc 
intramuscularly, and if the case is a grave one, m which mtra- 
\enous therapy is to be used, 1/100 cc or even 1/1000 cc 
can be gl^en mtravenouslj- gradually mcreasmg to the full 
dose If the ongmal reaction to the mtradennal test was severe 
or if there was a t)-pical historj* of horse-serum asthma, one 
might prefer to rely upon treatment by the mtramuscular route 
Intra\enous therapy- m diphthena has been practised so 
successful!} in commimicable disease hospitals that many 
authorities feel that pre^•lous desensitization is a -naste of time 
and energ}- Some experimental work by Bronfenbrenner would 
tend to confirm the contention that the diphtheria toxm itself 
m the blood-stream ser\'es to remove anj sensitiveness to horse- 
serum that may be present m the same mdiiadual under nonnal 
conditions Inasmuch, however, as desensitization is so simple 
and takes so little time, it is preferable to carrj' it out before 
mtra^enous therapy is emplo}ed, and it may at times give 
great peace of mmd 

3, The child who, for some imexplamable reason, succumbs 
followmg an mtravenous mjection with a group of S}'mptoms 
that, for want of a better explanation, have been ascnbed to 
some imusual colloid reaction The mildest t}'pe of this reac- 
tion consists m a chill of a anable seventy followed by a sharp 
nse m temperature, 104° to 106° F which comes down usually 
within tweh e hours to normal after which the patient is com- 
plete!} comalescent In the seiere t}pes of reaction this chill 
becomes graduall} more seiere and e^entually develops into a 
conMilsne state, which ma} amount to practically a status 
cpilepticus With this, tynnosis and deathly gray pallor occur, 
and rapid failure of heart and respiration, assoaated first with 
delinum and later coma, and finally death m several hours 
To obMate am possibihty of this dire reaction, the degree of 
which is unquestionably worse when larger quantities of serum 
arc injected it is alwa}’s better after desensitizmg to mject 
1 c c of antitoxm mtrai enously If this produces an unpleasant 
result within an hour as eiidenced by a se\ere chill, it will 
probibh be adMsablc to give the full dose of antitoxm sub- 
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immunize children who ha^ e been recently exposed to the disease 
As a means of treatment it is obviousK useless, pernicious and 
a stnkmg exadence of ignorance 

If antitoxm is admmistered m doses approximatmg these 
prexaouslj gixen it is conducive to at least a great sense of 
secunt}' One has the assurance under these conditions that 
exerxthmg within the realm of human possibihtx has been 
earned out m an effort to combat the toxemia This is par- 
ticular!} a source of satisfaction when one realizes that it is a 
frequent experience to find both the general and local simptoms 
of the disease mcrease x ery markedly dunng the first few hours 
after the injection of the serum This exacerbation m the 
sxTnptoms is sometimes so marked as to gixe the impression 
that the entire character of the illness has changed from what 
max haxe seemed a moderately sex ere or exen only a mild case 
to one of the graxest forms It will frequently take consider- 
able force of character on the part of the medical adxnsor under 
such arcumstances to desist from gix-mg a second mjection 
If one realizes, howexer, tliat considerable tune must elapse 
after the mjection of antitoxm, exen by the mtraxenous route 
before neutralization of the toxm can take place, it is not sur- 
prising that there will often be an increase m sj-mptoms for a 
xarxmg penod after treatment This is strikingly true of the 
local process If the destructixe action of the toxm on the 
superficial tissues has been sex ere the membrane is bound to 
extend to that part of the mucous membrane where the epi- 
thelial tissue IS no longer xisible, irrespectixe of how much 
antitoxm is gixen One may therefore, resist the temptation 
to gix e a second dose of antitoxm if he is certain from prexious 
experience that the first injection was suffiaently large with a 
full assurance that unless the administration of the antitoxm 
occurred too late in the course of the disease it wall act as an 
efficient control of the toxemia 

— ^Aside from tlie specific treatment of the disease 
nothmg is so important m the management of diphtheria as rest 
Ex en in the mildest cases the children should be kept absolutelx 
in bed two weeks and gotten up xer} graduallx , allowmg them to 

NOl. 6— x6 
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Sit up in a chair tlie first day one-half hour, the second d.ij one 
hour, and so gradualh increasing until tlie period reaches four 
to SIX hours, half in the morning and half in the afternoon 
After this it is permissable to trj some walking In the seicre 
cases the\ should be kept in bed eight to tw elve w ecks and onlj 
then allowed to get up when Uic most iiainstaking dail} routine 
examination of the heart, palate, accommodation, and knee- 
jerks show s no e\ idencc of abnormalitj 

Drugs — ^AVith the exception of opium and Us dcr^atixcs and 
mild laxatnes there are no drugs of xaliie in the management of 
diphtheria Too much emphasis cannot be laid on the frequent 
and prompt use of codein or moiphin hjpodermically or opium 
in suppositories, botli in those earlj severe cases in which mental 
excitement or delirium arc striking features and m those cases 
of myocardial degeneration, both earh and late m which abso- 
lute rest is so essential Digitalis is absolutely and uncquixo- 
oillj contraindicated in the treatment of this disease Camphor 
and caffein seem of no x’alue 

Local Treatment — Three conditions call for local treatment 
1, Exccssixe pain in the tliroat 2, Mechanical obstruction, 
particular^ in the nose 3, LarxTigeal in\ohcment Where 
there is exccssixe jiain incidental to the edema in the throat, 
great comfort max be gotten from frequentlx cmplojcd xerj 
hot saline irrigations Similarlx, xerx gcntlj used irrigations 
ma) be of x aluc in clcarmg the secretions from tlie nose '1 he 
emplox-mcnt of steam inliahtions, continuous or intermittent, 
IS adxasable in all larx-ngcal cases Apjihcations of all txpts 
to the local processes are useless and definitclx contraindi- 
cated 

Urinalyses — I he xaluc of dailx examinations of the urine, 
particularlx from a prognostic standpoint, cannot be oxtr- 
esUmated N’othing is so xaluablc m determining the degree of 
parcnclix-matous degeneration Wicn the earlx albuminuria has 
been slight and cxane«cent the outlook is alwaxs good Wlien, 
houexer it has been pronounced and associated with numerous 
casts and blood-cells, and, m spite of energetic treatment per- 
sistent the prognosis is alwaj-s serious and less hopeful 
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In conclusion it may be stated that no disease m childhood is 
so essential!} dependent for its cure upon a clear and conase 
knowledge of its pathologj' With this knowledge at one’s dis- 
posal, however, there is no disease from the treatment of which 
so great a satisfaction can be obtamed, when one realizes that 
the results represent one of the few examples m which a radical 
cure IS directly assoaated with and dependent upon experi- 
mental and saentific attainment. 
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THE INFLUENCE OF THE HYDROGEN-ION CONCENTRA- 
TION AND BUFFER VALUE OF FOODS ON DIGESTION, 
WITH SPECIAL REFERENCE TO INFANCY 

lx consideration of the digestibility of foods a point which 
has recei\ ed too httle attention is the resistance which thej- offer 
to the changes in reaction essential to the actiAit^' of the vanous 
digestiAC enzjmes No enzjme can act except within a certain 
limited zone of hjdrogen-ion concentration, and the specific 
range mthin which it can exert its maximum effect is more 
limited still It is necessary before digestion can proceed that 
the food m the stomach or mtestme be aadified or alkalmized to 
a certain fairlj* definite pomt, and it follows that the rapiditj* and 
faality of digestion will depend upon the rapiditj’ and faalitj 
intli which the reaction required by the enzjTnes is attamed 
Resistance to change m reaction — ^buffer action — ^is a propertj* 
of se\eral major components of the common foods, particularlj 
of the proteins and certain mmeral salts such as phosphates and 
carbonates These substances are espeaally abundant m the 
charactenstic food of mfancx — ^milk A study of the degree of 
buffer action in foods maj , therefore, be expected to throw light 
on both the phjsiologx and pathologj of digestion particularly 
m infanci 

The optimum reactions for tlie xTinous digestixe enzjTnes 
ha\c been “itudied maml\ in vilro while the most faxorable 
condition lor tlieir actl^^ty in the bod\ max differ m some 
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respects and be complicated b\ otlier factors, tlierc appears 
to be no reason to doubt tliat the test-tube affords an important 
and significant means of estimating the natural process llie 
cliief ferments uitli 11111011 11 e arc concerned nia\ be dnided 
into tiio groups, tlic gastric and the intestinal, the latter term 
including the pancreatic lo the former belong rcnnin,* pepsin 
and gastric lipase, to the latter, the carbolndrate-sjilitting 
enzjTnes, lactase, maltase, imcrtin amilasc, the proteases 
trjTJsm and ercpsin , tlie pancreatic lipase 1 lie gastric enrjincs 
act onlj in an acid medium and, indeed, at tiio different lei els 
of acidit} , rennin and gastric lipase rcquinng a less acid medium 
than docs pepsin This fact is of great importance m an under- 
standing of tlie digestion in earl)' infanci and mil be discussed 
later at greater length The optimum rcactionf for the curdling 
of milk is about Pn 5 0 ’ and that of gastnc lipase is at about 
tlie same point,*’® the latter shoning a somciihat mder range 
of efficiency bctiiccn Pn 4 0 and 5 0 Pepsin demands a much 
more acid reaction According to Daiidsohn® its action onl) 

* Scicnl authorities hold tint rennin and pcp«m arc identical rcrnicnts, 
exerting dilTcrcnt cfTccts at dilTcrcnt Icicis of H ion concentration It is, 
honcier, conicnicnt to keep the different terms to evpre*!'! the different 
effects In the present article ''rennin" will lie understood to mean the 
ferment action characterized b> the curdling of milk and the formation of 
two molecules of calcium paracascinate from one molecule of casein 

t An explanation of the tcrmmologj of h>drogcn-ion measurement will 
assist the reader who is unfamiliar with its technicalities Ihe true ncidits 
of a solution deixinds upon its content of ionized hsdrogeii, or, as it is usuall> 
expressed, on its h}drogen ion concentration This depends upon the numlx?r 
of grams of hidrogen per liter, alwaxs a minute fraction, such as 1/1,000,000, 
1/10,000,000, 1/100,000,000 gram The greater the amount of lixdrogen, 
the greater the aciditx and the less the alkalmiii , and the smaller tin amount 
of hidrogen, the less the aciditj and the greater the alkahnitj lo iioid the 
ctimbersomcnc's of fractions exponents of 10 were introduced and the ex 
prcssions reduced to C“ KT®, 10~®, 10“*. etc Intermediate epiantitus were 
expressed thus 0 62 X 10“^ which would Mgnif> 0 62/10 000,0(KI or 1/IS,- 
129,032 gram hidrogen jicr liter The expression being still cumliersomc, 
SOren'cn siiggcstcel that the quantities be expressed In their logarithms pre- 
fixed b> the sign Pn, the minus sign Uing omitted for conicnienre Thus, 
1/1,000,000 gram H, or C* 1 X 10“* becomes Pn 6 00, C" 0 62 X 10“' liccomes 
Po 7 25S, and «o on It is im(mrtant to rcmcmljcr that the smaller niimlicr 
represents the greater acidil> , Pn 6 0 represents 1/1,000 OOfi gram II while 
Pn 7 0 represents 1 10 000 000 gram II Tin neutral point is Pn 7 00 
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begins at Pn 4 0, •nhile its optimum, accordmg to Sorensen ® 
IS at Pn 1 63 to 2 26, and accordmg to Northrop,* at Pb 2 0 to 
2 8 The slight differences foimd by the two mvesOgators 
are probablj due to slightlj different expenmentai conditions, 
such as those of tune and temperature, m any case an H-ion 
concentration less acid than Pn 3 0 n ould appear to be unfavor- 
able to ptoteol}*sis bj’ pepsin On the other hand, a reaction 
less aad than Pn 4 0 is requured for the curdlmg of milk and 
the splittmg of fat m the stomadi 

The clea\age of carbohj drates, an mtestmal function 
appears to be most effecti\ e at a neutral or slightlj aad reaction 
Pancreatic amylase, ivhich, of the animal ferments of this type 
has been the most thoroughly studied, has been found by Sher- 
man, Thomas, and Baldmn® to ha\e its optimum between 
Pn 6 72 and 7 09 with a zone of moderate actiMty betw een 
Pn 5 07 and 8 46 It is of mterest to note here that Long and 
Fenger* found approximately neutral reactions m the duodenal 
contents of adults Lactase has not receix ed the thorough study 
which It deseries Daxidsohn,^ workmg with the lactase found 
in the stools of breast-fed infants, noted that it was actixe at 
Pn 6 11 when tested agamst the whey of breast milk and at 
Pii 6 27 against that of cow’s milk Our knowledge of the other 
sugar-splitting enzymes is still more deficient Maltese and 
inx ertm from x east hax e been studied, but apparently not those 
from animal sources The former, according to Michaelis and 
Rona,® has its optimum between Pn 6 1 and 6 8, while the 
latter, according to Sorensen,* has its optimum (at 18° C ) 
at Pn 4 4 The latter figure at least cannot be accepted as 
apphung to human inxertm So far then as our knowledge 
goes the optimum H-ion concentration for the cleaxage of 
carbohx drates is at or near neutrality, but — ^if xxe max argue 
from amylase — there is a considerable range up to a marked 
degree of alkalinity wnthin xxhich tliex can act to some effect 
1 he proteolx tic ferments of the intestme, try^isin and erepsin 
haxe been found to haxe identical optima both alkalme and 
nearlx tlie same range of hxdrogen-ion concentration for effec- 
ts eness Thus, Michaelis and Daxndsohn*® found trypsin mac- 



24S 


n VKOLD K FABER, 1 XNNIE irADDEX 


ti\e at Pn 4 0, half actne at Pit 6 7, and mo‘;t actne at Pn 7 7, 
while Rona and Amhcini'* found crepsin inactne at Pn 4 0 
half actl^e at Pn 5 92, most actne at Pn 7 7, and sUll q ite 
acti\e at Pn SO Pancreatic hpasc was found bj DaMdsohn’- 
to be most efrccti\ e at a still more alkaline point It is sliglith 
active at Pn 6 3, fairlj so at Pn 7 36, and most actn c at Pn 
8 46 It should be mentioned that Davidsolin’s eviicrimcnts 
with hpasc w ere conducted at a temperature of IS 5° C , and 
the optimum point at bodj temperature may possiblj be some- 
what different 

The normal mature digestive process, considered as based 
on a senes of adjustments of reaction, ma> be enansaged some- 
what as follows In tlic stomadi hydrochloric acid is poured 
out until, when the ingested food has been brought to an acidity 
of Pn 5 0, hpoly sis begins, and, if milk has formed part of the 
meal, rennm action splits tlie casern molecule and curdling takes 
place by combmation of the paracasem with calcium 10 ns As 
more acid is secreted, hpoly sis attains its mavimum rate at 
Pn 4 0 Still more aad bnngs the aadity to the point wlicrc 
hpoly SIS and rcnnin action dimmish, but pepsin action begins, 
and the latter attains its full cffecln cncss at Pn 2 0 to 1 0 ^ 

As the chyme enters the duodenum it is subjected to a 
gradual diangc toward alkalinity as its buffer action is oicr- 
comc by the base poured out by the pancreas As the Pn falls 
from the high gastric lc\cl to approximate neutrality, sugars, 
dcxtnns, and starch can be liy droly red clfccti\ ch As the ch yrnic 
becomes still more alkaline — tlie absorption of carbonic acid 
assisting the change — it reaches the optimum jioint, Pn 7 7, 
for the completion of proteolysis by tr\qism and crciism and 
at last that of Pn 8 5 for the completion of hpoly -is h\ pm- 
creatic hpasc 'I he extreme alkalinity ilemandcd by the last, 
which must be hindered to some extent by the fatty acids formed 
dunng hpoly sis, doubtless has a lieanng on the relatixc difliciilty 
w ith w Inch fats arc digested 

Such IS probably the mature digcsiix c process but in infancy , 
especially during the first months the process docs not ajipear 
to be fulix dex eloped It i*; xerx doubtful xxhethcr much before 
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the age of one year there is a suffiaent degree of aaditj- in the 
infant’s stomach to permit a marked degree of digestion by pepsin 
and whether m the first month 6r two of hfe even this occurs to 
a significant extent Krohenberg’s“ lUummatmg study showed 
that only rarely is the gastnc aadity greater than Pa 40 
under the age of fourteen months, while the average was but 
Pn 5 0 The highest value he was able to find under one year 
was Ph 3 0 m an eight-month infant fed on cow’s milk while 
the maximum for a breast-fed infant was Pa 3 45 The highest 
^ alue m his senes was Pa 2 5 at eighteen months, which he states 
to be the oreragc for adults * - 

The secretion of acid m the stomach of young infants would 
therefore appear to be normally less abundant and to cease at a 
' point of lower H-ion concentration than m after life The burden 
of digestion, m consequence, is at this age thrown mainly on 
the mt^tine, indeed, dunng the first weeks of life it may be 
almost whollj there The pyloric sphmcter at this time seems 
to relax veiy readil}' and to allow a large proportion of the freshly 
mgested meal to pass mto the duodenum before the gastnc 
secretions can ha^e had more than the shghtest effect upon it 
The fact is well known to pediatrists that infants commonly 
ingest at one feedmg a volume two or three tunes as great as the 
anatomic capaaty of the stomach; mdeed, exammed under the 
iluoroscope, food can be seen spurtmg from the stomach while 
the infant is still feedmg Under normal conditions p3lonc 
control and gastnc digestion probablj' develop graduallj', and 
part passu, as the oxjmtic glands mcreasc their powers of estab- 
hshmg higher and higher le\ els of aaditj' and thus of affordmg 
optimum conditions for the peculiar gastnc enzymes We may 
concci\e that dunng the earliest penod little or no gastnc 
digestion occurs, then curdlmg and gastnc hpolysis appear, 
finalh , after a considerable mterval, a level of aaditj’ is reached 
whidi permits pepsm to act Until this time the burden of 
protcol\-si<! must be earned by the intesbne 

* At the lime this irticle is prepared Mamott’s paper, read at the 1922 
mcctini; of the American Pcdiatnc Skjcict-i, is a\nilable onK in abstract He 
ap,v-irb to ha\-c found somenhat hi{;hcr acidities than Kronenberg, but not, 
hoi\c\xr, app-oaching tlic optimum for pepsin 
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Tlie considerations presented point dearlj to tlic importance 
of the initial aadity and tlie buffer properties of foods in affcctmg 
tlieir digestibility In unbuffered solutions, to be sure, the initial 
reaction is of minor importance because in tliem minimal quan- 
tifaes of aad or base suffice to produce maximal changes in rc- 
acbon, but a considerable quantity of buffers is, in fact, usually 
present, at least in tlie foods of infancy The degree of change 
from the initial reaction to tlie desired reaction for enzjTiiic 
efficiency iiill be attamed •with ease or difficultj, with a small or 
large amount of aad or basic •mcretion, according to the amount 
of buffers present Present in moderate amounts tlicse sub- 
stances maj well act as tlie normal sbmulus to gastric and 
pancreabc sccrebon of aad or base Absent or present in too 
small amounts tliey may fail to pro\nde the normal stimulus 
and so dclaj the de\elopment of normal digestive funcUon 
Present in excessn c degree tlicj ma> prevent digestion or lead 
to premature and excessne acb\nt> of the secretorj glands 

Aron” has studied the acid-combming power of human and 
cow ’s milk, but not its base-combining pow er His cur\ cs show 
that human milk has a much smaller acid-combining power than 
has cow’s milk Allcmann'* also noted the high buffer content 
of cow ’s milk, which he ascribes to the large amount of sccondari 
phosphates present 

In the experiments here reported an effort was made to 
determine tlie inibal reacbon and tlie degree of buffer rc5ist.mcc 
both to aad and alkali in a number of foods sucli as arc ordinarilj 
fed to joung infants The electrometric method of hjdrogcn- 
lon esbmabon was used throughout Tlie calorimetric method 
with Uic turbid solutions and suspensions under cximinalion 
presented too many technical difficulties to be of \aluc Tor 
the' electrometric esbmabons the set-up designed b\ Dr Carl 
Schmidt, of the Unixersitj of California Medical School, with 
readings made on a xoltmctcr and translated into xalue^ of Pii 
with tlie help of his tables, was employed and found s^atl■'fact^^\ 
The accumcj of tlie readings was checled from time against 
standard buffer solutions prepared according to Clark As a 
rule 20 c c quanbbes of the test solutions v ere used, but for 
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convenience the results have been entered in the tabulations here 
gi\en m values for 100 c c 

In general three means of approach to the problem were 
adopted First, the initml reaction of each food was determmed 
Second, the cur\ e of reaction change was follow ed as the solution 
or suspension was titrated with tenth-normal NaOH and HCl 
Third, the amounts of tenth-normal HCl and NaOH required to 
bnng the matenal to hjdrogen-ion concentrations of Ph 5.0 and 
Pn 7 7 respecti\ely were found These pomts were selected for 
their bearing on ferment action, Pb 5 0 on the acid side because it 
IS die pomt at which renmn and gastric lipase, and Ph 7 7 because 
it is the pomt at which tr^qism and erepsm act wdth maximum 
efficient It is regretted that the present report cannot mclude 
titrations to Pn 2 0, the approximate optimum for pepsm, a studj' 
which w e hope to complete for later pubhcation Smce dunng 
the normal course of digestion m the body foods are first aadified 
and then alkalmized a few experiments analogous to this were 
also made, bnngmg the matenal first to an aad pomt and then 
in the same sample to an alkahne, with a view to determmmg 
the effect on the buffers 

The results of our experiments are summarized m the follow- 


mg tables 


TABLE I 


Primary .^cn>mES 


Colostrum 

Pn 

Sample 1 

7 71 

Sample 2 

7 20 

Sample 3 

7 96 

Sample 4 

7 84 

Sample 5 

8 01 

^wrage 

7 74 

Coup's mlk (SO samples) 


Lowest 

6 58 

Highest 

7 08 

A^ragc 

6 89 

Diluti^ milk 


t part milk (Pn 6 89), 2 parts distilled water 

7 09 

2 parts milk (Pn 6 SO), 1 part distilled water 

6 96 

\\’hc\ (Pn of ongmal milk, 6 97) 

7 00 
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Laeitc actd milks 

Fcr-nul-lac 4 55 

B Acidophilus milk 

Twelve hours' incubation 6 48 

Eighteen hours' incubation 6 02 

Twenty-four hours' incubation 5 52 

Protein milk (made with fcr-mil-lac) 5 35 

Carbohydrate foods 

One per cent baricy-wrater 

Robinson’s, in distilled water (Pn 6 98) 5 93 

Robinson's, in tap-water (Pn 7 7) 7 84 

Mead's, in distilled water (Pn 7 0) 6 14 

Mead's, in tap water (Pn 7 7) 8 30 

Mead's Dcxtrimaltosc No 1, 5 per cent , in distilled water 7 10 

Mead's Dcxtnmaltose No 3, 5 per cent , in distilled water 8 03 

Mcliin's Food, 5 per cent , in distilled water 7 72 

Borcherdt's Malt Soup, 5 per cent , in distilled water 7 15 

Loeflund's Malt Soup, 5 per cent , m distilled water 6 17 

Eskay's Food, 5 per cent , in distilled water 7 47 

Karo Corn Syrup, Blue Label, 10 per cent , in distilled water 6 20 

Karo Corn Sjrup, Red Label, 10 per cent , in distilled water 5 75 

Mtlk mixtures 

Mcliin's Food, 5 per cent , in whole milk (Pn 6 90) 7 20 

Dextnraaltosc No 1, S percent , in whole milk (Pn 6 89) 6 86 

Dcxtrimaltosc No 3, 5 per cent , in whole milk (Pn 6 95) 7 25 

Borcherdt's Malt Soup, 5 per cent , in whole milk (Pn 6 91) 6 83 

Loeflund's Malt Soup, 5 per cent , in whole milk (Pn 6 91) 6 98 

House formula No 1 (whole milk, 400, Red I^bcl Karo, 120, 1 per 

cent birlcy-w iter, 480) 6 88 

Lime water (U S P ) 12 56 


TABLE II 

Showing \moonts of N/10 HQ and N/10 NaOH Rtouirfd to Bring 
100 c c- to Pn 5 0 AND Pn 7 7 Ri spi CTivn T 


Colostrum 

loillnl 

la 

iia 

ex. 

SiOtl, 

ex. 

Sample 1, jallow 

7 71 

15 0 

0 

Sample 2, white 

7 20 

17 5 

0 40 

Cov's mtlk 

Whole 

6 91 

45 0 

11 0 

Diluted, two-tilirds milk 

6 90 

30 0 

7 0 

Diluted, one third milk 

7 07 

15 0 

2 0 

Whey 

7 00 

18 0 

8 0 
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LacUc end trtlks 


B ^adophilus milk 


Twelve hours’ incubation 

6 4S 

39 0 

IS 5 

Eighteen hours' mcubation 

6 02 

30 0 

33 0 

Twe^t^-four hours’ incubation 

5 52 

14 5 

50 S 

Protein milk (made with fer-mil-lac) 

5 S3 

5 0 

754- 

Supernatant fluid from protein milk 

t 

5 39 

5 0 

46 5 

CaTboh\drale foods 




One per cent barley -water 




Robinson’s, in distilled water 

5 79 

0 3 

0 7 

Mdkd’s, in distilled water. 

6 14 

0 5 

0 6 

Robinson’s, in tap-water 

7 S4 

3 3 

(0 2)* 

Mead's, m tap-water 

8 30 

3 6 

(0 5) 

Mead’s Dextnmaltose, No 1, S per cent , in dis- 




tilled water 

7 10 

1 1 

3 5 

Mead’s Dextnmaltose, No 3, 5 per cent , in dis- 




tilled water 

S 03 

13 1 

(2 5) 

Mellin’s Food, S ^r cent , in distilled water 

7 72 

15 0 

(0 4) 

Borcherdt’s Malt Soup, 5 per cent , m distilled 




water 

7 IS 

6 0 

2 5 

Loeflund's Malt Soup, 5 per cent , m distilled water 6 17 

2 0 

3 4 

Eskaj’s Food, S per cent , in distilled water 

7 47 

2 0 

0 5 

Karo S>Tup, Blue Label, 10 per cent , in distilled 




water 

6 20 

0 6 

0 2 

Karo Syrup, Red Label, 10 per cent , in distilled 




water 

5 57 

0 2 

0 4 

Milk mixtures 




Mcllin’s Food, 5 per cent , in whole milk 

7 20 

60 0 

11 5 

Dextnmaltose No 1, 5 per cent , in whole milk 

6 86 

47 5 

12 5 

Dextnmaltose No 3, S per cent , m whole milk 

7 25 

60 0 

7 5 

Borcherdt’s Malt Soup, 5 per cent , m whole milk 6 S3 

50 6 

10 5 

Loeflund's Malt Soup, S per cent , in whole milk. 

6 98 

50 5 

14 5 

Housc formula No 1 

6 88 

22 5 

10 0 

Line-ircfer (U S P ) 

12 56 

49 7 

(45 0) 


Effect of Dilution — ^Reference to the figures for •uhole and 
diluted coTv’s milk and for colostrum show that the last has only 
about one-third the aad-combuung power of whole cow’s milk 
and m consequence that it is necessarj' to dilute cow’s milk with 
2 parts of water to provide a mixture ha^^ng the same buffer 
^alue (on the aad side) as that of the infant’s natural food The 
need of dilution for cow’s milk formulas is clearh brought out 

* Figures in parentheses signif) that aad inctead of alkali was used to 
bnng the matcnal to Pn 7 7 
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by these facts, as well as the approximate degree The digestive 
apparatus of young uifants fortunatelj has a considerable 
adaptue power, so tliat high dilution is not necessar) for long 
periods It is, however, important to remember .w’hj dilution 
is necessary at tlie outset of bottle fcedmg and to make dianges 
from high to low dilutions gradually It may be ivortli pointuig 
out, also, tliat the aad and base-combinmg powrer of diluted 
solutions IS directly proportional to the dilution 

Effect of Successive Additions of Acid and Base to the Same 
Sample — ^It might be supposed that in order to neutralize a given 
quantity of acid tliat had been added to milk it is nccessarj 
merelj' to add an equal quantity of alkali of equivalent strengUi 
Arguing from sucli a premise, if 100 c c of milk had been acidified 
to Pn 5 0 b}' the addition of 4 5 c c of normal HCl, and w c washed 
to restore tlie origmal reaction, it should be nccessarj to add just 
4 5 c c of normal NaOH This point has a practical bearing on 
digestion, since tlic intestine has to neutralize tlie aad secreted 
by tlie stomach before it can produce tlie nccessarj' reaction for 
'its own ferments, and the quantity of base required for it to diT 
this IS a matter of importance If some of the gastric acid is 
“bound” bj' tlie occurrence of an irrc\crsiblc re.iction in the 
Stomach, less base w ould be required to neutralize The protocols 
of the following expcnmenls indicate that this is the case 
Expcnmcnl 1 WHiolc cow ’s milk, Pn 7 06, 20 c c quantities 
10 c c N/10 HCl added Stood fn c minutes Pn 1 97 
Stood five minutes 

10 c c N/10 NaOH added Stood fn c minutes Pn 8 10 
Expcnmcnl 2 Whole cow’s milk, Pn 7 06 20 c c quantities 

A 1 cc X/10 HCl added Stood fnc niiniitC') Pn 6 97 
1 cc N/10 NaOH added Stood fnc minutes Pn 8 10 
B 1 c c NaOH added Stood fnc minutes Pn 8 1 1 
C 1 c c HCl added and immcdiateh aftcniard 1 c c NaOII 
Pn 7 10 

D 1 c c NaOH added and immcdnttK aflcn\ard I c c IICI 
Pn7n6 

E\prnmint 3 Colostrum. Pn 7 84 10 c c quantities 

A Iscc N/10 IICI added Stood fnc minutes Pn 5 12 
1 5 cc N '10 NaOH added Stood Inc minutes Pn 7 98 
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Experiment 4 Colostrum Ph 7 96 10 c.c quantities 

1 5 c c HCl added Stood e mmutes Ph5 46 15cc 
X aOH added Stood fi\e minutes Ph 8 46 
It IS mterestmg to note that when aad and base are added 
to m rapid succession the ongmal reaction of the milk is 
obtamed, but that when the aad has been allowed to remain 
five minutes m the milk the addition of the equivalent amount 
of base brmgs the reaction to a considerably more alkahne pomt 
than the ongmal The accuracy of the observation was checked 
by two dupheate evpenments These obsen^abons pomt to the 
fact that a certam amount of the gastnc aad is bound m some 
irre\ersible combmabon, hghtenmg considerably the task of 
basic secretion m the intesbne, a process whidi appears to hold 
for human as well as for cow’s milk It may be menboned here 
that the physical condibon of both milks is more favorable to 
mtesbnal than to gastnc digesbon Thus, whole cow’s milk 
requires four bmes as mudi add to bnng it to the mibal optimum 
■for gastnc digestion as base to bnng it to the mtesbnal optimum, 
while colostrum at least is already at the latter point 

Colostrum — ^The present experiments with colostrum, defined 
as the mammarj- secrebon of the first two wedis of lactabon, 
are, so far as w e know, the first of their kmd, and their beanng 
on the phjsiolog) of digesbon m eaxlx mfanqr may be con- 
sidered 

It IS a well-recognized fact that dunng the first penod of 
postutenne life the milk ingested by infants m large part leaves 
the stomach ^er^ soon after mgesbon, probabl}’ befofe it can 
ha\e been subjected to any significant extent to the acbon of 
the gastnc secrebons It is, therefore, interesbng to find that the 
average reacbon of five samples of colostrum was Pn 7 74, or 
almost exactly the optimum for bypsm and erepsm and nearl}^ 
that for pancrcabc lipase For the digesbon of protem and fat, 
tlicrefore tliere would be pracbcally no demand for base, pro- 
vided the food were placed directlj m the mtesbne For the 
action of rennm and gastnc lipase, on the other hand, a large 
amount of hjdrochlonc aad would be necessarj, equivalent to 
1^ cc of tenth-normal add for each 100 cc of colostrum (see 
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Table II) With our limited knowledge of the conditions favor- 
able to the action of lactase we cannot saj definitcl} how well 
they are met by the conditions actually present The reaction 
of colostrum would, however, appear to be somewhat alkaline 
for the maximum degree of saccharolj sis Difficulties in the 
digestion of this sugar are famihar to pediatrists The occa- 
sional appearance of lactose m tlie stools, the frequent occurrence 
of colic m joung breast-fed infants, and the normallj acid 
reaction of tlie stools (due to fermentation?) have all been 
asenbed bj clinicians to the difficulty of lactose digestion 
One may concene that the norma] process of digestion of 
breast milk m the young, healthy infant is about as follows 
The first part of tlie meal passes tlirough the stomach witliout 
change into the intestine, with its reaction fa\orablc to proteol- 
j SIS and lipolj sis, but partly inhibitorj to the cleavage of lac- 
tose Ihe latter portion of tlie meal, retained m the stomach 
for a penod of time, becomes acidified enough for curdling, sepa- 
ration of the whey, some lipoljsis, and perhaps (after tlie age 
of a few weeks or months) some degree of protcoljsis b> pepsin, 
passing into the intestine it is first neutralized, permitting 
lactase to act and then alkalinizcd for the completion of pro- 
teolj SIS and lipolj sis Dunng the first w eeks of life the gastric 
quota of digestion is relati\el> slight, gnduallj increasing in 
importance witli increasing age, and perhaps not reaching the 
proportions of maturity earlier tlian the tliird 3 car 

Cow’s Milk — Fresh, bottled, unpastcunzctl cow 's milk ob- 
tained for this laboratory has shown a fairh constant hjdrogcn- 
lon concentration Of 50 specimens examined, tlic most acid 
showed a Pn of 6 57, and the least acid, a Pit of 7 08, the ixcragc 
of the senes being 6 S9 The initial reaction of cow s milk is of 
importance because of tlie high content of buffers which arc 
present, resisting cliangcs in reaction T hiis, 45 c c of tenth- 
normal HCl arc required to bring 100 c c of milk to the gastne 
optimum 01 Pn 5 0 and 11 cc of tenth-normal NaOH to bnng 
it to the intestinal optimum of Pn 7 7 The force of Clark’s'* 
objections to the u'c of lime-water, sodium citrate, and milk of 
magnesia, all of which gixc the stomach a still greater task of 
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acid secretion, is evident Such basic substances in milk un- 
doubtedl}’’ do pre\ ent the curdhng of mi l k because they prevent 
the attainment of a reaction which would permit any gastric 
digestion to occur The feedmg of milk formulas containmg 
them would appear to thron the entire burden of digestion on 
the intestme, a function which doubtless it can usually mam- 
tain Long contmued, such feedmg might conceiTObly senouslj 
dday the development of gastric function, or m some mstances 
lead the stomach mto chsorders of hj’persecretion as the result 
of an effort to estabhsh its function against odds 

WTiej*, with its imtial reaction at neutrahtj' (Ph 7 0 ), an aad 
resistance about two-fifths, and an alkahne resistance about 
one-seventh that of whole milk, presents conditions of hj drogen- 
lon on concentration and buffer effect not so very different from 
those of breast milk 

Lactic Acid Milks, Includmg Protem Milk — ^This group of 
foods IS characterized not only by a high imbal aachty, rangmg 
from Pn 4 55 to Pn 5 52, but also b}' a high degree of resistance 
to alkalme change The latter is particularly marked m the 
case of protem milk, m which there is present not only the acdd 
products of lactic aad fermentation, but also a large amount of 
casan buffer To brmg a given volume of protem milk to Ph 7 7 
it IS necessarj to add more than three-quarters as much of tenth- 
normal NaOH ' 

It IS one of the most puzzhng questions m pediatrics why a 
- food thus constituted should be the most valuable of thera- 
peutic agents m the treatment of vanous mtestmal disorders 
It is almost specific m its effect upon a group of the most se\ ere 
diarrheas of infancy , causmg a cessation of the frequent, waterj', 
highly aad stools and the evidences of aadosis, and enusmg the 
appearance of firm, pasty stools havmg a defimtely alkalme 
reaction Protem milk has been used also with stnkmg benefit 
in marasmus (here lactic aad milk with com syrup has also 
been used with stnkmglj good results, as Marriott has sliowm), 
m chrome intestinal mchgestion, and other conditions equally 
dissimilar from the acute diarrheas Intolerance to sugar and 
the benefit arising from the use of a food low in that element — 

lOL. 6 — 17 
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1‘)n)uKt(iii'< i>ri}'in.il o\]>l.tn liion - is no loijf'or .imptid ,is m 
.idninnu lAjiliin ition, for ronsulcr.ililt (jn'inlilu's of snp.ir ])'n- 
tiriilnly of tlio dcvtrm-inillosi' (onduniitions, (,in lu luldul to 
prolrln milk \\itIioul dipiivin]' il of its ilinr.u tcristi( cff(<t 

Aij'niiif,' from its imtnd rtMrlion iind its b«ff(M .lotum, .m- 
other hjjiotlu'sis m.iv be sujy'esled Proltin mill Ims a n.ution 
^vliirb allows it to be nttmkcd direttly by {'.isliu lipisc and 
with some fiiithei addition of at id- probablj not imirh, sinro 
its atul-'disoibinp, poweis hiiM' laijteb been e\hiuiikd -Iin 
liepsin Miva it not be that a food siuh as thi*! allows tht stoinat li 
to take o\ei a {'rt'itcr share of the di/'esfi\e fniulion whirh tin 
intestine, cmbairassed in the prehciut of excessive or ]>athoIo);it 
bacterial lutuitv, tir perhaps in the rase of marasnui. and 
(ohae diseast l>x iiii]>'iind fiiiirlion of the paiuieas, (annot 
cairy alone^ Ttv thus iiurei*iiij» its aitixity, s])Uttin)t f’.rt.vter 
pioiiortion of the fat, and pixiiif; the t istiii a more thoroiiyh 
lirehimnarv inoleoljsis, the sioiiiiKh unild ('really faiihlite 
siuh dif'tsliM fuiutioii astan be ptrformul only bx the intestine 
It has Ineii ieio|'ni/(<l sime piotein milk was inlrodnttd that 
It f'lils to exert its Iniitluid iffeils in xtrj ciily infaiu y 'I’lierc 
are lertain indixatioiis, alreaclx deinssed, that it this ap.e the 
(rastrii fniutions are lari'll} urnkMlopiil, <iiid it mii} well be 
that thex lannot be stiimikiUd (pmklx or a'sistid to the point 
xxhere tlux can tike ovir dij'istion sufliiantlx foi the jiroers 
just ontlimd It has also bun fr<(|ii(iitlx iiotul that a iitis 
faitorx ('am in wni'ht is hard to obtain on proUin mill ftuhn(' 

It sums pos'ible tint this max be due m jnrt at li ist to tin 
(onibination of (aKiiim and the fattx atids leaviii(' le s of tin 
latter to form m and irritate tin mti tnu but witlidrawmi' in 
insoluble form .t con id< rabh jwirtioii of the i dorii's of the food 
It IS all mtin still}' einistion xxhetbir tin iihium ‘oijis are i 
iharai teristii (irodin t of ('astrir li|iolx is, foimid at a point 
will It 1 ill mm sdts Old the split jirodiirt of fat in mo't m 
Imi'iteix 111 rout u t 

Cnrl)oh}dratc 1 oods 7k/r/ei I lour Uarhv water, m.idi 
from iither Kobiieoii's or Mi u!’* birlex Hour, shows oiilx an 
msij'iiirirint biilTi r ait ion In lontrist with him vatir mid 
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for the same purpose of altering curd formation, it mterferes 
no more with the changes m reaction vital to digestion than 
the distilled or tap-water used m their preparation 

Hydrolyzed Starch Foods — To this group belong those 
foods made from starch or whole gram under the action of 
hjdroljzmg agents Most of them are prepared with diastatic 
ferment such as malt, but some (probably mcludmg com siTup) 
are hjdrohzed bj aad Some of them contam a considerable 
proportion of protem and mineral salts from the whole gram, 
but most of them, bemg made from a more or less purified starch, 
contain only minim al quantities of such ingredients Fmally, 
to some of them potassium carbonate has been added 

None of these foods has hny marked buffer i-alue ^lellm’s 
Food and Mead’s Destnmaltose No 3, both contammg potas- 
sium carbonate are rather alkalme, Eskaj ’s Food is somewhat 
less so, the others, such as the malt soups, Devtnmaltose No 1, 
and the com sjTups, are either neutral or shghtly aad Mellm’s 
Food and Destnmaltose No 3 reqmre a considerable proportion 
of aad to reach the gastnc optimum and so may be assumed 
to be more suitable for mtestmal digestion than for gastnc, 
but the rest show so little resistance to reaction change that 
they can affect the digestibility of the formulas to which they 
are added to onl> an msignificant eictent The com sj-mps 
has e practically no buffer action 

A few esammations were made of muctures of milk and the 
carbohydrate foods, with results shown m Table II They 
require no more comment than that the total buffer action of 
the mi\ture is equal to the sum of its components 

Lime-water —We can merely corroborate Clark’s obseiwa- 
tions alrcad^ quoted, sliowmg the striking effect of lime-water 
on alkalinity So alkalme is this solution that it is necassaiy 
to add acid in large amounts to bnng it to the mtestmal optimum 
alkalinity Formulas to which it has been added would present 
great difnculties to gastric digestion 
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CONCLUSIONS 

1 The bearing of ihe initial hjdrogen-ion concentration 
of foods and tlieir content of buflcr siibst.inccs on the eflicicnc^ 
of digestion, cs])ecially in infancy, has been disaisscd Optimum 
conditions for the action of the various digests c cnyjmcs 
demands that certain grades of acidity be established in the 
stomach and of alkalinity in Uic intestine 'J he cace of diges- 
tion of a given food \\ill depend on the ease with which it jicr- 
mits the requisite reactions to be established in the gastro- 
intestinal tract '1 allies showing the initial reaction and the 
amounts of acid and alkali required to produce two tjqiical 
optimum reactions ha\c been given 

2 The reaction and buflcr properties of colostnmi iiidir itc 
that it IS intended for intestinal digestion rather than for gastric 
The dc\ elopmcnt of gastric digestion is believed to be a gradii.il 
one, probablj’ not completed for a considerable period under 
normal conditions 

3 'Ihc reaction and buffer propcrlits ol protein milk and 
lactic acid milks suggest that llieir curative effect may be due 
to a stimulation of gastric function to take uj) a greater share 
of digestion 

4 Most of the carbolndrate infant foods ha\c little or no 
buffer saluc and hence do not matcriallj affect the digcstibiliU 
of milk Those foods, howc\tr, to winch {lotasslum carbonate 
has been added arc somewhat alkaline and interftrt to some 
evtent with gastric digestion 
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INTESTINAL PROTOZOA 

AMEBIC DYSENTERY— SEVERE ULCERATIVE COLITIS— GIARDIA— 
CHILOMASTRIX 

Recent advances in the stud 5 ' of protozoan mfections of the 
intestine have added greatly to the ease and accuracj" of their 
diagnosis The gam has been chieflj’^ in the recognition of the 
c\st forms from vhich an absolute diagnosis can be made even 
m the absence of the -active parasite An mtelhgent routme 
exammation of the stool soon reieals that the source of the 
sjTnptonis m a small but defimte percentage of the patients seen 
m temperate climates is a protozoan parasite More important, 
the great majority of these are diiomc and earner cases m vrhom 
the sj-mptoms are entirely different from the better-knouTi 
acute cases, and m these the cyst form of the parasite is often the 
only eiidence of the infectious agent A better knowledge of 
the morphology, appearance unstamed and stained, and differ- 
ential diagnosis between pathogenic and non-pa thogenic \ aneties 
is clanfjmg not onlj the diagnosis but also the problem of treat- 
ment The disease was encountered thir^-SLV tmies m 700 
cases of all sorts m which the stool exammation was personallj 
made dunng the past year a percentage of 5 1 Chrome, quiesc- 
ent, and earner cases are much more frequent than acute cases 
These do not ha\ e the bloody diarrhea, m fact, may be markedly 
constipated Chronic ill health, sallow color, and tenderness 
over the colon are likelj to be the chief symptoms Diagnosis 
depends upon detection of the cyst forms of Entamoeba dj'sen- 
ten® (lustolj tica) m the stool Because most clincians are not 
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familiar ^\lth tlie technic of stool examination, these cases are 
often oxerlooked compicteh Since thcj produce tlic cj'sts 
\\hich are the sole means of infecting others XMtli dxsentety, and 
since the\ are subject to acute exacerbations of the disease or 
the complications such as lixer abscess, it is important to know 
the technic required tor their diagnosis 

Case I — Amebic Camer Relapsmg Into Acute Dysentery 
After Operative Procedure — The first case is presented because 
it illustrates the problem of amebic disenterj' as seen in tem- 
perate climates I am indebted to Dr W J Kerr for permission 
to report this case from his private senes It is unusual m that 
the cause of tlie relapse into acute bloodx djscntery x\as an 
operatix’e procedure The patient, P B , thirty-six years of age, 
had spent much of his childhood in Siam He entered the 
Hospital Nox ember S, 1921 (U C Hospital No 12,906), com- 
plaining of attacks of epigastnc and right upper quadrant pain 
nausea, x'omiUng, sense of pressure and distention in the epi- 
gastrium, and belchmg The duration was ten jears, with an 
axerage of four or fix'c attacks yearly He was chronically con- 
stipated The urine, blood, blood Wassermann, and spinal fluid 
were normal I’liere was distinct radiographic exadence of 
duodenal ulcer xxith jiossible mx'olxcment of the gall-bladder \ 
banum enema xxas made to pa*;s to the cecum xxith some difli- 
cultx because of spasm xct no defects, narrowing, or localired 
tenderness could be found The stool on three examinations 
(Nox ember 12th, 14th, and 21§t) contained tx^xlcal cxsls of 
Entamoeba d}^cnte^^c (histolytica) The smears stained with 
iron hematoxylin xxhich you see under the microscojics xxcrc 
made from these specimens "yam xxill note tint the cysts con- 
txXin from one to four nuclei, and nexcr more The nucloi liaxe 
the typical central dot and pcnpheral ring of chromatin which is 
characteristic of E dysentena: Also you x\ ill note that some of 
the cysts contain a single large bar of chrom itoidal substance 
xxath rounded ends, while oUicrs haxe multiple small bars All 
of the cysts arc of medium sire, a® compared xxith the large 
eight-nuclear cysts of the non-pathogenic E coh and the xerx 
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cmnll cysts of the non-pathogemc E nana, both of which are 
common m stools The maximum of four nudei and the chro- 
matoidal bars with rounded ends differentiate cysts of E dj sen- 
tense from those of E cob The difference m the nuclei alone is 
sufficient for differentiation from E nana Absolute diagnosis 
can be made from these stamed smears and wath onl3' the C}*st 
forms present The techmc of stsunmg with iron hematoxj hn is 
not particular^ difficult, and the preparation can be put through 
the stams and mounted for mspection m fourteen mmutes, usmg 
the rapid method of Kofoid and Swesj- 

Little being known of the possible effects of operation on 
chronic dj’sentencs, no emphasis was laid on the stool findmgs 
and the patient was sent to surgerj’- on Novembef 21st Ulcers, 
two healed and one acti\ e, were found m the duodenum, as m ell 
as dense adhesions betvs een the liver and diaphragm Also the 
gall-bladder sho\ied marked e^’ldence of chrome inflammation, 
there being mam fiddle-strmg adhesions reachmg to it from one 
of the ulcers No deiimte proof was found that the disease m 
the right upper quadrant uas due to the amebic mfection 
Posterior gastro-enterostom}-, cholea-stectom)', and appendec- 
tomj' were done 

Immediately followmg the operation the patient began to 
ha\e loose movements which mcreased m number dailj Little 
attention was paid at first because a bronchial mfection was the 
chief source of concern The movements were mereh' soft and 
mucoid m the begmnmg, but b> the fifth postoperative dav' he 
was having nme movements m tnentv-four hours and thev* had 
begun to be bloodj Bj' the seventh postoperative dav' the 
distress and pam from the diarrhea had become the dommant 
feature of the conv'alescence A stool specimen sent to the lab- 
ora torj on this dav’ (November 28th) was liquid the color of 
old blood, small m amount, and consisted almost entirelj' of pus 
blood, and mucus, with large numbers of activ e amebic I hav e 
placed the smears from this specimen stamed with iron hema- 
toxvlin under the microscopes You will note the tvqiical active 
form of Entamoeba dv’sentena; (histolv'tica) One of the ameba: 
contains eight red blood-corpuscles, m which the hemoglobin is 
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Still e^^dent m spite of Uie stain The nucleus has the tj'pical 
central dot and peripheral ring of chromatin The remainder of 
the smear consists of disintegrating pus-cells, red blood-cor- 
puscles, and mucus with bacteria enmeshed in it No food 
residues are e\adent Treatment \\itli cmetin hjdrochlond 
subcutaneously was started, with opium to quiet the diarrhea, 
pain, and tenesmus In spite of tins he continued m an ex- 
tremely cntical condition for four days, the number of stools 
reaching a maximum of twelxe in one day From the elcxenth 
postoperatix c da> to tlie twenty -second gradual but definite 
improxemcnt took place, the diarrhea was brought under con- 
trol, tlie cliaracter of the stools changed, and all the sjTiiptoms 
abated On December 20th, Uie twenty-mntli day after opera- 
tion, tlie stool w as formed and normal appearing m ever}' w'ay 
Microscopically there w ere no amebai, cj sts, blood, pus, or mucus 
A similar normal condition was found on stool examination on 
Januarj 5, 1922 A great gam in strength and weight haxnng 
occurred, tlie patient left the hospital on Januarj 9th to continue 
his conxalesccnce in tlie countrj' Today, July 28, 1922, he 
reports himself quite well and free from sj’inptoms 

The term "cure” is x’erj looselj used m regard to amebic 
dj senterj’ Treatment of acute cases, ex cn w illi emetin usuallj 
dnxes Uiem merelj’ into the quiescent or earner stage, in which 
the patient maj’ regain a condition of fair or c\cn good health, 
but the stool will show amebic cj'sts Tliese cj'sts alwajs mean 
ulcers witli active ameba; somewhere in the colon As soon as 
Hie condition warrants after Uie acute attack, intcnsixe treat- 
ment with cmetin bj moutli, subcutancouslj , and t\cn with a 
few salx'arsans thrown in, should be tned in order to get a com- 
plete cure Some such standard of cure as that of Dr C \ 
Kofoid should be adopted gtncralh 'J he stool is cx imincd on 
three successixe dajs three months after treatment, on mx 
succcssix'c dajs at six months, and on ten or more succcssixe 
dajsatonejcar If all arc negatixt, a cure is claimed Lraditui- 
tion of the ]jarasitc docs not insure relief of the sx inptoms par- 
ticularlx in long-standing ca’=es Scar tissue remains in the 
colon and, if cxlensixe, mix interfere jitrmancntlx x’ ilh its 
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function This phase of the subject is Tsell illustrated bj* our 
next case The problems m Balantidium coli and Craigia mfec- 
tions are essentiallj' the same as m amebic dj senterj' 

Case n Severe Ulcerative Colitis — ^Relief by Surgery — 
E L, U C Hosp No 1105, tuentj'-three years old, smgle, 
white, had lived most of his life m the San Joaquin Valley, and 
had a negative family and past historj At sixteen years of age 
he de\ eloped a diarrhea There were only three or four loose, 
not water}- mo\ ements a daj* at the tune of onset Occasional!} 
he had a colicky pam m the left lower quadrant, alwaArs reheved 
b} defecation Later, mucus and an occasional small amount of 
blood were noted Because of these' s}Tnptoms he was placed in 
a sanitanum at ^lodesto for two wed^s and gi\en 60 grains of 
ipecac by mouth, followed by h}-podermic emetin No benefit 
resulted, m fact, he became worse 

On February 4, 1916 he entered the U C Hospital for the 
first time He was then ha^ng ten or twelve bowel movements 
a day, with only occasional small amounts of fresh blood Gen- 
eral examination was negatl^ e Proctoscopic examination showed 
a relaxed anal sphincter, intensely h}peremic and edematous 
mucosa, coAcred b} a gra}ish membrane which peeled off easily, 
IcaMng blecdmg pomts, and defimte ulcerations of the sigmoid 
Blood Wasscrmann, von Pirquet, unne, blood, and -stomach 
contents were negative A course of emetm hvdrodilond (sub- 
cutaneously) was given, together vMth smooth diet, irngations, 
suppositories of opium and atropm, and so forth There were 
short penods of improvement dunng the month and a half of 
medical treatment, but it was felt tliat no permanent headway 
w as bcmg made No amcba: or dv-senterv bacilli w ere ev er found 
m the stools Temperature pulse, and respiration were always 
witliin phv-siologic limits Since the stools continued to be as 
frequent as fifteen to twent} a dav and were accompanied by 
severe gnpping pvm it was deaded to return the patient to 
surgerv for cxploratorv laparotomv and colostomv to rest the 
inflamed lower bowel Operation bv Dr W I Terrv on Slarch 
22 1916 di<tdoscd markctl injecUon of Uie large intestmc and 
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first 2 feet of the ileum A “subacute" appcndi\ was removed 
No other pathologj' w’as found except hj'pertropliicd IjTnph' 
glands Colostomy was done The postoperative course was 
not severe, symptoms decreased, the patient felt much better, 
and was discharged April 21, 1916 Seen in 1917 and 1918 the 
patient had regained liis normal weight and was lixfing xerj 
comfortably 

August 27, 1919 the patient returned to the Surgical Scmcc 
requesting closure of the colostomx opening over which he had 
no control, while nothing was being passed bj rectum lie had 
been feeling w'cH, x\as not disabled, and xvas at Ins normal 
weight, but naturallj wanted his intestinal contents to pass bj 
tile usual route Again his general examination was ncgatixe 
A Widal and blood-culture taken during an attack of inllucnra 
had been negatix e Dr H C Moffitt, m consultation, wrote tlie 
follow ing note 1 he rectal mucosa w’hilc showing no ulceratixc 
condition nox\, is more in 3 ectcd Ilian usualh seen and the bowel 
Itself IS more spastic than normal An operation to restore the 
normal circulation of intestinal contents would be more or less 
exiicnmcnlal in nature, but if tlic patient wishes to run the 
chance of a possible second colostomx operation, it xxould seem 
adxnsablc to xxait no longer before going ahead x\ith such treat- 
ment -\t tlic patient’s request, after explaining the situation 
to him, Dr W I 'Icrrj on August 29, 1919 closed the colostomx 
and performed an ilcocolostomj 1 he posiopcratix e course x\as 
lather sex ere, XMth xomiting and abdominal pain On the 
txxclfUi daj a fecal fistula xxas established, and later two more 
below tlie first He continued to hax c attacks of sex ere epigastric 
pain, but graduallj, as the fistula, took care of the fecal streim, 
reg lined appetite, strength, and spirit® He xxas discharged 
October 28, 1919 feeling xxcll, but xxilh the abdominal fistulous 
openings xxhich at times discharged a purulent material and at 
lime-, fecal matter 

Februarx IS, 1920 tlie patient rclumeil to the Surgical Scr- 
xace to haxc the abdominal fistulx closed Since leaxmg the 
hospital four months before he had been feeling xerx xxcll, but 
tlie fistuK had been tlischarging a small amount of purulent 
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matter He had been passmg soft stools bj* rectum until three 
da>s before entrj when the fistulous discharge became qmte 
profuse General exammation was agam negative Three 
fistulas were found m the abdominal scar At operation, March 
3, 1920, Dr J H Woolsej* found se\eral loops of bowel bound 
b^ dense scar tissue to the pentoneal side of the scar These, 
with the fistulie ^^ere resected The patient was sent to the 
ward m poor condition and spent se\eral storm\ daj-s thereafter 
Four daj-s after operation there was fecal vomitmg and great 
pain Dr Woolsey agam operated for intestmal obstruction, 
and a loop of ileum was anastomosed to the trans\erse colon 
with a Murply button There followed another stormy session 
and soon a fecal fistula nas present again m the first scar The 
second healed •well In this condition he ■was discharged on May 
5, 1920 feelmg a er^* well 

September 22, 1920 he re-entered the hospital because of 
recurrence of his ongmal colitis The operation the prewous 
March had returned the fecal stream successfully to its normal 
channel, the remainmg fistula finally discharging merely a 
small amount of seropurulent matenal The bowel had not 
functioned normal!} at an} time, there bemg three or four soft 
moNcments per rectum daily Two weeks before entr}* diarrhea 
started, and wnthm three da}'S he was ha\Tng t\^enty-fou^ 
mo\ements a da} with assoaated se\ere crampy pams in the 
left lower quadrant, which radiated downward into the grom 
A bowel mo\cment alwaA’s reheved the pam Small amounts 
of blood were occasional!} passed, the stools always bemg very 
soft mucoid, dark colored, and small in amount There had 
been no fe\er, chills or vomitmg One week before entry the 
abdommal fistula began to discharge large amounts of fecal 
material with a resulting decrease in the moA ements per rectum 
Ph}sical examination was agam negatiA-e except for the fistula 
in the right rectus scar Hemoglobm was 78 per cent red 
cells 4,224,000 white cells 18 500 The smear showed neutrophils 
68 per cent, l}-mphoc} tes 28 per cent large mononuclears 3 
per cent and transitionals 1 per cent The urine was normal 
and the blood Wassermann agam negatiAe, wnth two antigens 
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I’roctoscopic cNamination revealed .1 much lliirktucd howcl 
wall with narrow' lumen 'I he nnuosa w.m ncncMllj Rr.inul.ir, 
hied easily, and was covered with a grajisli film in the upper 
rectum No definite ulceration was sisiblc 'Ihe jirortoseopc 
could not he inserted into Ihe siffineiid '1 he stools micro- 
scopically shmveel much mucus, pus, nnel a little hlooel A fresh 
siiccimen on two ocL.istons w.is iliagnosed by .in .ihic 7()olo;;ist 
as cont.iimiiK large numbers of active Isntam.cb.i dysentcrue 
(histolytica) 'J he smear slaineel at the time with inm-hema- 
lovylih IS presented for >our inspection In it will he seen very 
many endothelial cells in various stages of degeneration No 
nbsolulelj definite .imch.e can he found 'J hese endothelial 
cells occur normally m all cxud.ites anel are often present in 
enormous numbers in the stools of colitis c.iscs. Wenyon and 
O’Connor find them m the greatest numbers in bacitt.ir} dysen- 
tcr) , but they will be found m all exudates from the colon 
They I.ick the nucleus of Kntam.eb.i dysentcria' (histolytua) 
and their Ineliisioiis stain black and vary greatly in sl/e In the 
unstained fresh smear thc> look excecdinglj hi i small ainch.c, 
but neier show .my but the most sluggish .imeboid motion, 
eert.iinly nothing resembling the quick protrusion of clear 
ps(’U(lo])odi 1 so ch.iracteristic of Ilntain.eb.i djpentcriu' 'I hese 
cells often contain “f.itly” inclusions that closely resemble red 
blood-corpuseles, but m the stained sniiars these .ire sein to 
cont.iin no iKmoglobin 

Cultures from the rectum sliowiil li.icillus loli and Strejilo- 
coccus hemolytieus beta, from the stool, Morg.in’s h.ieillus, 
fairly numerous, hut iieg ilisc for other org misms of the tjjdiold- 
djscntcrj groiqi, from the fecal fistula, Morgan's hicillus No 
acid-fast bacilli could he demonstr.ittfl Screen and ft-r.i> 
plates shown! .1 \cr\ cnnlr.icUd colon The <ntnii intend 
the sin.ill intestine inimcdiiUh after rearinng Ihe lupilic 
flexure 

During the four months from October 22, 1920 to 1 ebru.irj 
22, 1921 the pilienl w is I tpl in the liospital on medic il tn it 
nienl without benefit In order, he h.id tmi ture of oim, hi* imith, 
(olonic irrigitions with 1 lOtKKI silxcr nitrate, calcium chlond 
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5 per cent solution mt^a^ enously, 10 per cent glucose intra- 
venously, opium suppositories, bdladonna, emetm hydrochlond 
subcutaneous!} plus emetm-bismuth-iodid by mouth, and neo- 
salvarsan mtra^enously At the conclusion he was emaaated, 
ha\Tng as many as twent}'-five bowel mo\ements a day, and 
constantly losmg ground 

On Tebruar} 17, 1921 Dr J H Woolsey made the followmg 
note The course of this condition ■shows that a short time 
foUoivmg the return of the fecal current to the colomc area 
the old colitis returned, that it does not impro\e as long as it is 
imtated b} the fecal stream, and suggests strongl} that a divert- 
mg of this fecal stream completely would allow healmg as it 
did before 

On Februar} 22d permanent ileostomy ■a as done The 
cecum and ascendmg colon were found to be atrophied to one- 
half the normal length and cahber The remammg colon and 
sigmoid showed decrease m size also, but with great thnienmg 
of the wall, absence of haustne, and approxunation of longi- 
tudmal bands Multiple adhesions boimd the many coils of the 
small intestine There was less postoperative distress than after 
the pre\nous operations, and he soon gamed m weight and 
strength, lmpro^ ed m color, and lost all the s}Tnptoms of cohtis 
Thus he final!} returned to the same pomt where he was after 
the first operation, the only difference bemg that he was at last 
commced that he must retam his colostom} or ileostom} m- 
definitel} in order to remam comfortable By the use of Lassar’s 
paste and plent} of cotton he is able to a^ oid mam of the dis- 
agreeable features of a permanent ileostom} As }ou see him 
toda} (Juh 28, 1922) there is nothmg to differentiate him from 
an} other health} appcarmg acti\e }oung man 

This case well illustrates the problem of severe ulcerati\e 
colitis, whate\er the cause Before mstitutmg an} treatment 
thought must be taken not on!} of the etiolog} but also of the 
amount of permanent damage to the colon Amebic mfeebon, 
s}’philis, tuberculosis, chronic baallai} dysenter}’, diphtheria, 
Balanbdium coli infecUon, and the hke ma} be recognized to 
ad\antage but an extcnsucl} scarred colon is mcapable of 
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functioning properlj even after the eradication of the infection 
Verj often the original cause of ulceration has been supplanted 
b) a secondary' bacterial invasion The usual medical pro- 
cedures, from irngations to rest of tlie colon bj opium and con- 
iinement to bed, are inadequate to effect anything more than 
temporary relief, if indeed, they produce any effect at all Hal- 
ing deaded on an operative procedure, tlie question Mill ansc 
Mhether anything less tlian colostomj or ileostomj Mill be 
effectiie, r c, sudi as appendicostomj Mitli irrigations from 
above Some long-standmg and severe cases respond mcII to 
this operation, but a suffiaent folloM'-up is hkelj to find tlicm 
in a relapse Mithm a fen months Again the amount of perma- 
nent damage to tlie colon must determine tlie procedure Hai mg 
performed a colostom}' or ileostomy, it is tlie surgeon’s turn 
to tliink in terms of functional ability of the colon before re- 
turning the fecal current to the normal clianncl HoMcicr 
much tlie patient may importune him, he should under no cir- 
cumstances submit the patient to rcoperation miUi anj expecta- 
tion of servnee from a narroMcd, thickened, or pcrmancntl} 
stiffened colon If normal rectal or loMcr segment tissue re- 
main, intestinal exclusion, Mith anastomosis of ileum to sigmoid, 
or colectomj, maj be considered as a last resort Let us noM 
consider the less disabling infections Mith flagellates 

Case in — Severe Giardia Infection — Giardia cntcnca is a 
large flagellate Mhich Incs in enormous numbers in the duo- 
denum, jejunum, upper ilcum, gall-bladder, and ducts From 
tlie clinical standpoint Uiis preference for the upper intestine 
is tlie most important fact concerning the parasite, because 
if it docs produce sjmptoms, thc\ Mall lie iisuallj in the gill- 
bladder-ulccr group Thus, there is a sharp differentiation 
bctMCcn this flagellate and the Imo other common intestinal 
xarietics, chilomastrix and trichomonas, Mhich elect the colon 
as their habitat of preference Absolute proof of the local- 
ization of Giardia has been gained b\ means of the duodenal 
tube b\ examination of the gall-bladder remoxed at ojicra- 
tion, and bj autopsj, large numbers of the actixe flagellate 
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being found A wider distribution, even to the colon, ma> 
occur in xery severe cases, and with the onset of the disease, 
particularly in children, dysenteric symptoms occasionall}^ 
enter the picture Actual pain, vomiting, or jaundice practically 
rule out giarihasis It is m chronic cases of an mdehmte type, 
particularly with added nen'ous symptoms, “all gone” sensation, 
and an imtable mtestme, that Giardia^must be suspected 
Having reached a certam mtensity, the symptoms remam the 
same for many years Healthy earners form a fair percentage 
of the cases I am mdebted to Dr H C Moffitt for permission 
to report this case from his pmute senes 

G jM McM , U C Hosp No 8551, thirty-two years of 
age, white, mamed, enjoyed excellent health until nme years 
ago However, he recollects a few short attacks of diarrhea 
while m the tropics long before the present illness 

Nme 3 ears ago he began a penod of obstmate constipation 
which lasted three years Every type of cathartic was required 
and he was languid and below par all of the time 

Slv jears ago, m 1916, while m the Philippmes, he de\ eloped 
an occasional dull pam in the nght side, some tenderness, m- 
digestion, and “bram fag” m addition to his seiere constipa- 
tion Appendicitis was diagnosed and the appendix removed 
On Icaimg the hospital ten daj’s later he dei eloped a severe 
diarrhea which contmued for eight weeks No blood was passed 
and nothmg grossli abnormal was noted about the stool How- 
c^c^, amebic dysenterj was diagnosed after microscopic evamma- 
tion Emctm was gixen hj'podermically oxer a period of six 
weeks without anj benefit After diangmg his residence to 
another town and ginng up all treatment he gradual!} recox ered 
Dunng repeated life insurance examinations at this time no 
abnormalit} xxas found except a rapid pulse His weight re- 
turned to normal xxnth the subsidence of the diarrhea and he 
xxas soon back to his former constipated condition 

Four months later, in 1917, he lost weight agam and had 
indigestion constantlx Nothmg seemed to agree with him 
Headache and dull feeling were constant, and he had some spells 
when he could sleep twentx to twentx-two hours a da} wnthout 
xoL. 6— iS 
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benefit There vas no fexer He continued sick for one and 
a half \ ears, during nhicli time he was forced to !ea\e the Orient 
and continued to be cvtrcmclj nenous, irritable, and “run 
dorni " His weight was about S pounds below liis a^crage 
during this penod Anemia was found and cacodylatcs gi\cn 
Much gas in the stomach required soda bicarbonate all of tlic 
time Constipation continued 

B> April, 1919 he was well enough to return to Chma, though 
still subject to depression and hjstena In June, 1919 he was 
suddenly seized with se\erc diarrhea and vomiting There 
were thirty or fort} mo\cments the first da}, and fifteen or 
twent} tlic second Also he had some fe\cr The stool did 
not contam blood or mucus However, ameba; w'crc found 
again, and emetin tlus time seemed to stop the diarrhea for a 
while Howe\er, cacodylatc of soda was also gi\cn during his 
ten-day stay in tlie hospital and it may ha%c been tlie eflccti\c 
agent Much w eight w as lost, and even after lca\ ing the hospital 
he had to go to bed again Hie bowel moNements were foam}, 
like water, gra}ush, and \ery offensive Gurgling sounds could 
be heard in the mtestmc Defecation did not rclIC^ c his s}*mp' 
toms His appetite failed, and sores appeared on the sides of 
his tongue and on the inside of his checks Thc} looked like 
blisters, sta}cd four or fiic dajs, and then went, alwa}s to 
return His weight graduall} dropped from 136 to 112 pounds 
Doctors Birt and Blumcnstock, of Shanghai, diagnosed sprue, 
and started treatment, under which he made a gr.ulual and 
stead} impro\cmcnt until tlie summer of 1920 In spite of 
gain in weight, nervous trouble returned and he continued to 
haA c difficult} mth his bow els Spells of diarrlici w ilh .ibnorm.il 
appeanng stools, and denseness m the head which prevented 
thinking or talking, occurred ever} month or co Castor oil 
whicli “cleaned hmi out well,” relieved these spells 

On Octolier 27, 1920 he entered thc U C Hospital Ills 
intestines were so irritable tliat a little lettuce or an} food con- 
taining mucli cellulose would start diarrhea immediatcl} There 
was a tight fcchng wiUiin the abdomen whicli affected him all 
over, and also a feeling “as if he had swallowed some glass “ 
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Tingling and heat inside often accompanied the sensation 
of a senes of cuts He was ha\Tng two movements a day, vaiyong 
from normal to grajnsh, and offensive For a few hours he would 
feel well and then be poorly agam Eshaustion followed even 
shght exertion _ 

Family and past histones vere unimportant The physical 
exammation was negative except for shght undemounshment, 
appearance of being older than thirty years, and shght generalized 
abdommal tenderness The blood Wassermann was negative, 
with two antigens, the urme was normal Fractional stomach 
anal} sis show ed free aad up to 72 and total add as high as 89 
Screen and a:-ra} of the colon was negative The blood showed 
95 per cent hemoglobm, reds, 5,696,000, white cells, 8200, and 
tlifferential count of 66 per cent neutrophils, 22 per cent Ij-mpho- 
cytes, 6 per cent basophils, and 6 per cent eosmophils Oater 
5 per cent ) Lumbar puncture showed a normal fimd, cells 2, 
globuhn 0, protein 1, Wassermann 0 2, 0 3, 1 cc negati\e, 
■with two antigens, and gold curve of 0012210000 Cultures 
from the mouth showed Streptococcus xnndans predommatmg, 
no moniha were found Repeated cultures of the stool were 
made b} Miss J Shekel under the supervision of Dr K F 
Mejer in an effort to isolate ^loniha psilosis Two strams of 
wild yeast were groivn, but no Moniha psilosis, Ashford Cul- 
tures were repeatedly negahve for organisms of the typhoid- 
dysenteri group A Gram stam of the stool showed more 
streptococci than normal, and these were easily grown m the 
stool cultures 

Macroscopicall} the stools were soft, } ellowish-brown, some- 
what froth}, but not particularly volummous All specimens 
contained hterall} bilhons of Giardia C}sts Also tliere were 
man} large } easts and blastotyshs No amebse or oia were 
found even on repeated exammahon Smears from this case 
stained with iron-hematox}'hn are presented for }our mspechon 
As main as eight or ten of the tysts can be seen in an oil-immer- 
sion field All show the oval shape, four nudei, and mtneate 
neuromotor s} stem w hich Giardia alone possesses Absolute diag- 
nosis can be made from the cysts in the fresh wet smear, because 
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no other intestinal protozoan is similar The addition of a 
little lodin (Donaldson’s) to the i\et smear makes llic ncuro 
motor apparatus and double oval contour more e\adcnt 

Dr W E Musgr.'v\c, in consultation October 29 , J920, 
found tlie historj indicatnc of sprue, but felt that the Giardia 
infection could cause the diarrhea 'I he patient ^\as adMsed 
to stay avaj from the Orient, remain on a non-residue diet, 
and lead •! restricted life until defimtelj better Attempts to 
eradicate the Giardn infection were begun Early in 1921 a 
two weeks’ course of antimony tartrate by \cm was given, 
the technic and dosage being the same .is in the treatment of 
bilharziasis He improscd tcmporariI\. but the Giardia infec- 
tion was no more than partialJj er.idic.ilcd, ns evidenced bi the 
.ippc.irancc of mans dead “active forms’’ m the stool together 
with many cysts Late in the spring of 1921 a five weeks’ course 
of antimony o\id bj mouth was tried, a total of 315 grams, 
without visible effect on the giardiasis In the .uitiimn of 1921 
a second and longer course of antimony tartrate by vein w.is 
given, 27 grains in .ill but on September 24lh an enormous 
number of Giardia cysts were still present in the stool and lit 
w as lla^ mg the same sensations inside his abdomen , w ith tendenrj 
to loose bowel mosements, weakness, .md nertousness 

Finall) (late in Nosember, 1921) he was gisen a senes of 
three intraienous injections of ncosaharsan, Ofi gr.ini, at fne- 
da\ intcnals file jianisilcs promjilh disappeared from the 
stool for the first tune since treatment was started, and he 
entered a period of improsenient which has continued with- 
out interruption to the present Diinng the sjiring of 1922 
nersousness still rcrjuircd treatment, but at present (Julj, 
1922) he is acti\clj engigcd in business again and cannot be 
induced to tike the time for a rc\ icw of the pin siral condition 
and stool If the par.isitcs arc still absent from tlie stool at 
one jear a cure will be claimed CiiiiiciJl\ a great impro\i 
mcnl IS manifest 

It is notcwortln that this patient ni\er had a blood} diarrhea 
and that emetin <hd not help him Also no ameb.a could be 
found in 1920 when he w.as still haaing marked sjanjiloms 
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He -was alwajs helped by arsenicals, even rece^^'lng them ^^hen 
bemg treated for sprue These have been proved experunentallj 
and in man to have a defimte effect on Giardia Sprue could 
ha^e caused his sjTnptoms, but absolute proof of its presence 
could not be obtamed Fmal rehef resulted from treatment 
aimed at the o^e^vhelmmg Giardia mfection Cure should 
not be claimed in giardiasis without sufficient foUovr-up, be- 
cause e\en after a senes of three neosalvarsans, relapse occurs 
in a considerable number of cases Longer and more intensive 
intravenous treatment, or supporti\e treatment with rectal 
neosaKarsan, Fowler’s solution, and cacodjlates, deserves a 
tnal To date no other drug of the host that have been tned 
offers the same prospect of cure, though some have undoubted 
parasiticidal effect if they can be brought m contact with the 
flagellate in suffiaent concentration Temporarj’^ rehef from 
sweepmg out a large part of the mfection by means of a strong 
catliartic is diaractenstic of flagellate infections The problem 
is to reach all the parasites, and those in the gall-bladder or 
ducts can be reached only through the arculation A senes 
of negative stool examinations over a period of one jear after 
treatment, as m amebic djsenterx*, should be the standard of 
cure 

Case IV — Overwhelmmg Chilomastnx Infection — ^^^llle 
manj doubt the pathogeniaty of chilomastnx and tnchomonas, 
cases with a hcaxy infection almost umversaUy have symptoms 
that are referable only to the parasites Though the chief 
habitat of these flagellates is the colon, in severe cases there 
is a spread to the upper mtestme, so that treatment directed 
to the colon alone is ineffective Actual mvasion of the wall 
of the intestine watli resulting ulceration is rare, if it occurs at all 
T-he disease then is to be classed among the minor complaints 
and is characterized bj chroniaty without change m the sj-mp- 
toms and the absence of bloodj diarrhea 

G E R , U C Hosp No 13,070, prixute service of Dr 
^^m J Kerr, twenty} ears of age, single, white, first entered the 
hospital in December, 1921 He considered tliat his health 
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had been godd until tuo 3 cars and eight months before, but 
recollected before tliat occasional attacks of “\c\lowncss," 
alwaj's follo^\mg constipation, and rehe\ed bj cleaning out the 
bowel with a catliartic Then m a penod of eight months he 
had three attacks of "distention” in the right lower quadrant, 
lasting three or four da^s Each time he felt as tiiough he were 
"swelling up” m that region, "as if he had a football inside,” 
w ithout other sj mptoms There w as no pain On one occasion 
he \ oraitcd a large amount of dark brown material Following 
tlie third attack he w'as told tliat he had appendicitis and an 
appendectonij was performed bj’ a surgeon in Iowa He was 
told tliat he had an enlarged, “black” appcndi\ A supplc- 
mentarj report was obtained that "there was no pus outside 
the appenthx ” He made a good recover)' from the operation 
and left the hospital in ten daj's How ci er, he did not become 
entirelj well, and during tlic next jear and four months con- 
tmuallj felt "all dragged out,” had constipation, and dc^ eloped 
ratiicr frequent "sidc-aches” in the right lower quadrant follow- 
ing exercise 

During the eight months before his first cntr^ into U C 
Hospital he became progrcssixclj worse Much gas was belched 
up soon after eating, and bitter eructations together w ith cxccs- 
si\e hunger would appear two or three hours after meals His 
bowels were still markcdl)’ constipated Palpitation, without 
dxspnca, occurred frcqucntlj, and be felt tired and below jiar 
all the time His weight had dropped 20 {lounds m two \ear’; 

His familj and past histones were unimportant PluMcal 
examination disclosed a wcU-dc\ eloped and nounshed \oung 
man There were a few palpable glands in the carotid clm’n 
m the neck, and some fulness in the Ihjroid region Midoniin il 
tenderness was found under each costal margin .icro-s the qn- 
gastnum, and especial! j on the nglit side as far rJown as the 
lead of the umbilicus Fractional stomach anvK^is showed a 
hs'pcraaditx (free HCl up to 54 and total aad to 90j Gaslro- 
intcstin il senes show ed some sp 3 «:ni of the antrum and .1 low 
cccum, which was fixed and lender The colon cnemi passed 
rcadih around to the cccum vhich was low drawn toward the 
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midline and tender The colon was spastic throughout, but 
espedallv the descending portion, no defects no obstruction 
The blood contained hemoglobm 100 per cent , reds 5,046,000, 
white cells, 6400 and the smear 75 per cent, neutrophils 22 
per cent IjTnphocj tes and 3 per cent endothelials The urme 
was normal 

The stool on December 3d appeared normal m every way 
except that the microscope showed millions of diilomastnx 
cjsts On December 5th, 6th, and Sth there were similar find- 
mgs, and in addition a ver\ large number of the acti% e flagellate 
the mo\ements haATng become soft following magnesium oxid 
by mouth Xo ameb$ or o\ a were found, and no pus or blood 
The benzidm test w as negatii e No food mdigesbon was demon- 
strable I ha\ e placed the smears from these specimens, stamed 
with iron-hematoxjlm under the microscope "With the oil- 
immersion lens j ou will note that the small lemon-shaped cj-sts 
are httle larger than j easts Each contains a smgle nucleus 
and figure-of-8 neuromotor apparatus The size, shape, and 
internal structure of these cj-sts is so uniform and diaractensbc 
that absolute diagnosis can be made from them None of the 
common mtestinal flagellates or amebse present anj'thing e\en 
remotelj resembhng them 

On December 6th there was a sharp rise m temperature to 
38 2® C wath a tnflmg nse on the three following dajs Dis- 
comfort and soreness all o\er the abdomen, slight nausea, and 
headache accompamed the fe^er Physical exammation was 
the same as at entrj 

Although fc%er and abdommal pain were not characteristic 
of chilomastnx infection no other definite source could be found 
for the spastic colitis Consequently he was given 5-minim 
capsules of Oleum terebmth four tunes a daj for two da'NS 
bcginnmg on the afternoon of December 9th The parasites 
promptly disappeared from the stool and the patient w as sjinp- 
tomlcss and much better for nearlj ten daj s Stool examinations 
on December 19th and 24th w ere still negatl^ e for the parasite 
Howe\er, during the latter part of December he felt poorh 
"igiin, tired casiK lost his appetite and had 5 e\eral attacks of 
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pain m the right side of the abdomen, w ith radiation to tlic right 
chest The pain started as a throbbing sensation in the right 
loi\er quadrant, was spasmodic, and ran up dirccUy into the 
chest ^\lthout radiation to tlic back Headache t\as present 
daily for a ^^eek before his second entrj into tlic hospital on 
January 3, 1922 Also he had a slight afternoon fe\cr (0 S'* C) 
for three daj s before entry' Phy'sical cvammation m as cssentialh 
the same as at tlic prcMous entry' The cecum and ascending 
colon M ere palpable The right side of Uie abdomen m as tender 
to deep pressure from the costal margin to McBumcy ’s point 
Ihe patient complained of nausea when pressure was applied 
over the tender area Ihis time tlic greatest tenderness was 
high in tlie right upper quadrant However, he w.is not tender 
at May o-Robson’s point or at tlic lc\el of the tenth nb m the 
posterior axillary line Li\er dulness extended 2 fingerbreadtlis 
below tlie costal margin, the edge being smootli and a little 
tender The spleen could not be felt, the descending colon 
was palpable and somewhat tender Rectal examination was 
negative 

The urine now showed s p t of albumin, but was othcr- 
w ISC negatu c '1 he stool again contained an enormous number 
of chilomastrix cy sts 1 he blood w as almost exactly as at prc\ loiis 
entry \ Ly on’s test w as done on January 6th, and bile obtained 
in I and II while III and IV were colorless Numerous Strepto- 
coccus Mridans a few Bacillus coli, and Staphylococcus albus 
were obtained by culture from I and II Procloscojii was 
essentially negatne one small area of inmctatc hemorrhage 
being noted Von Pirquet test with both human .md boMne 
tuberculin was ncgUiac at Iwenla-four, forl\ -eight and ‘.e\ent\ - 
two hours \ ‘■ccond La on's test was done «)n Januara I7lli 
Fasting duodenal content and lubes I II .ind III were .ill 
strongly colored with bile and contained a little mucus Micro- 
scopically a few bictcrii and occasional pus telK aaerc seen 
Cultures gaa e a few y easts and few S albus in the fasting stomach 
contents, no growth in the fasting duorlcnal content, a few 
B coll m Duod I numerous B coli m Duofl II, and numerous 
B cob and a feaa non-hemolatic streptococci in Duod III 
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The stool flora was shghtly proteolytic, B weldui numerous 
Culture was negative for bacteria of the tj'phoid-dj'senterj* 
group Later urme exammations were negative for albumm. 
The temperature reached 37 4° C on one day, but was normal 
the rest of the time 

Agam the feelmg was that dnlomastrix alone could not 
cause the sj-mptoms Postoperative adhesions with tjung 
down of the cecum were considered the most probable condition 
Gall-bladder disease did not seem to be entirelj’ ruled out 
However the parasites were e^’ldentl 5 present m enormous num- 
bers and the patient had been practically symptomless for a while 
after partial eradication Turpentme by mouth plus 10 dm 
imgations of the colon after the method of Escomel had been 
- tried agam, but without success, e^’en under supemsion m the 
hospital Therefore on January 19th a change was made to 
Fowler’s solution m the usual ascendmg dosage to be con- 
tmued for a month at least. Three stool yeomens (two of them 
soft) exammed on February 6 th vere negati\ e for dulomastnx 
On Februarj 13th the stool was still negatixe, and agam on 
February 20th no parasites could be found Meanwhile the 
patient had begun a period of betterment which has contmued 
without interruption At present (July 28, 1922) he is active, 
robust, and s^miptomless Because uncomphcated chilomastrix 
mfection is rare, an attempt will be made to examme a senes 
of stools one year after treatment If all are negative, a cure 
will be claimed Clinically a remarkable improvement has 
taken place 

In dosmg let me emphasize the importance of routme stool 
e.\ammation, and the value of adherence to a few sensible pro- 
cedures tliat greatly simphfy the exammation of feces and at 
the same time lessen the disagreeable nature of the task The 
entire specimen is rarely needed A portion equal m volume 
to a walnut (2 x 3 cm) and taken from the softest part of the 
stool is sufBcicnt for routme exammation Placed m an air- 
tight contamer, such as a corked bottle, tlie specimen should 
be sent immediately to the laboratory and exfimwivl at once 

\cti\e ameb-E disintegrate often wathm fifteen mmutes Actne 
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flagellates, strongjfloides larva;, and pm-'wonns cannot be lound 
in old stools, nor can tlie flora be studied The best way is to 
arrange for tlie collection of specunen nght m the laboratoiy 
The unportance of examining tlie specimen while fresh cannot 
be emphasized too much In general, if a protozoan parasite 
is tlie source of tlie sjaiiptoms, it n ill be present in great numbers 
in tlie stool Mixed infections are common, and for that reason 
patliogeniaty should not be assigned to one of the minor para- 
sites until tlie ina3or \*aneties, such as Entammba dj’senten® 
(histolytica), hive been ruled out by repeated exanunation 
An irreducible iiimimum of procedures in exa minin g tlie stool is 

1 Gross appearance — ^m regard to color, mucus, blood, or pus 

2 Exammation of wet smear for excess food, ameb-e, flagel- 
lates, ova, pus, blood, balantidium, and giirodietes 

3 Same after addition of iodm (5 per cent El m salt solu- 
tion, saturated witli lodin) for stardi residue, and to bnng out 
tlie diaractenstics of cj-sts, if present 

4 Benzidm test for occult blood 

Upon sufficient mdication may be added: 

5 Iron-hematoxj'lm stain (quick method) for identification 
of parasites when present 

6 Bnne loop concentration test for o\'a (Eofoid) 

7 Gram stain of flora 

8 Culture for tj^phoid-dysenteiy, or otlier group or for 
3 easts and molds 
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CLINIC OF DR EUGENE STERLING KILGORE 
St Lttke’s Hospitai. 


SYPHILITIC AORTITIS 

History Clinical Charactensbcs with Illustrative Cases 
Tendency of the Disease to Latency and Consequent Difhcully 
of Early Diagnosis Vanabihty of Early Symptoms, Includmg 
Eztrathoracic Symptoms Importance of x-Ray m Early Diag- 
nosis Prognosis Treatment 

Chronic mflammatoij disease of the aorta, espeaally 
of the arch, with thickenmg and stretchmg of the walls and 
tendencj to damage the aortic \'alx e has been recognized chmcallj’’ 
for more than a century smce the studies of Scarpa and of 
Hodgson The somewhat similar effects of advanced senile 
changes at first obscured the picture of the mflammatorj disease, 
and as to the relative importance of different infectious agents 
m etiology opmion is still unciystallized Syphihs has been 
clear!) recognized as an important factor smce the pubhcation 
m 1875 of the work of the English physiaan, Franas H Welch,* 
and in recent j ears manj demonstrations of spirochetes m these 
aortic lesions hai e further emphasized the frequenc) of sjphihs 
as a cause That it is the most frequent cause is now prettj 
gcncrall} beliei ed, and espeafall) in Bntam and Amenca man> 
regard it as almost the e\clusiAe agent Contmental wnters 
attnbutc many cases to rheumatism, scarlet fever, inffuenza, 
tjphoid, and other infections A suney of the modem htera- 
turc Icai es one wath the impression that undoubted!) numerous 
mfcctions ma) lea\e their marks m this place with considerable 
frequenc), but that m middle-aged subjects the appearance of 
dinicall) recognizable aortitis with its charactenstic tendenc) 
to imohe the aortic lahe or to produce aneuiysm or angina 
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should for practical purposes be accepted as presumptive evi- 
dence of sj'pbihs The more carefully such cases have been 
studied botli chnically and pathologically, the higher have been 
tlie percentages of sypluhs reported Syphihs is always difficult 
to "rule out ” Too often where other etiology is apparent an 
underljnng syphilis is missed The following is an illustrative 
case 

Case I — An mtelhgent blacksmitli foreman, of healtliy 
Scotch ancestrj', with no knowledge of venereal mfection, and, 
m fact, witli a clear health record except for rheumatism m boy- 
hood, was stdl, at tlie age of forty-six, m excellent physique 
and a good amateur boxer His first symptom occurred while 
“punchmg tlie bag” tliree montlis before our exammation, 
and was described as an uncomfortable tightness or constriction 
of tlie abdomen and cliest — ^as if his “wmd was cut off ” In 
tlie next few days similar but mmor sensations were felt on 
stair chmbmg, and then he went to lus doctor, related the 
negative venereal and positive rheumatic history, learned that 
his heart leaked, and went home to take rest and digitahs 
His downward progress was not retarded by this treatment 
or bj’’ man> subsequent paid-m-advance manipulations of tlie ^ 
spme In succession there followed mcreased substemal distress 
and dyspnea on axerUon, forced retirement from work, ortliopnea,' 
cough, and flatulence 

Our phjsical exammation brought out the typical signs 
of aortic insufficiency — “heavmg” impulse, witli extension of 
apex-beat outward and downward (enlarged left ventricle), 
some paramanubrial dulness, witli pronounced pulsation m 
suprasternal notch (enlarged arch), questionable mcquahty 
of carotids (unequal mvolvemcnt of orifices from aorta?) , 
diastolic murmur along tlic left sternal margm, shght systolic 
wluff without thrill m tlie neck, and absent aortic second sound 
(advanced deformity of valve), and tlie peripheral signs of 
water-hammer pulse, systohe flushing of the skm, to-and-fro 
murmur, with compression of tlie femoral artcr)' (Duroziez), 
increased pulse pressure (systolic 160, diastolic 75) v-Raj 
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sbo^\ed enlarged heart o£ aortic type and bulging of the aortic 
arch, espeaallj the ascending portion Electrocardiogram 
showed the promment R-I and S-HE of left ^ent^cula^ pre- 
ponderance W’assennann test strongly positive, shght secondary’ 
anemia and a httle albuminuna He died a few weeks after 
startmg antduetic treatment 

The disastrous result of tardmess of diagnosis and treat- 
ment in this case is not exceptional Sj'phihtic disease of the 
aortic x*alve is notoriously difficult to treat successfullj’’, and 
while the nature of the m\adon (earlj chokmg of coronarx 
artenes, simultaneous m^•aslon of heart muscle, etc) maj' be 
partly respon^le, the chief factor is undoubtedly the headwray 
that IS usually allowed the disease before it is effiaently com- 
batted In manj, perhaps most, instances considerable head- 
w aj is ine\-itable, for the reason that the m\ asion is silent and 
the disease is ad\ anced before the patient seeks exammation 

Case n — A young woman bemg treated for luetic intis, 
as part of a general diagnostic studj, had r-ray exammation 
of the chest Dr J Rehfisch, who knew nothmg of her 
lues, recorded his strong suspiaon of this infection as soon 
as he saw on the screen and 2-meter plate (Fig 62) the dilated 
asccndmg part of the aortic arch — and > et there w ere no chest 
symptoms, and no physical signs of aortitis could be found 
either before or after the v-ray had revealed it 

Case in —Another mstructixe recent case was one of Dr 
J M Read s A man aged fiftj -sex en with historx and exami- 
nation suggestmg nothmg but duodenal ulcer durmg v-raj 
stud\ (which conSrmed the ulcer diagnosis) was obserxed to 
haxc the suspiaous bulgmg of the first part of the aorta The 
Wassermann test xxas then found stronglx positixe and on re- 
exammation a slight sxstohe murmur was found m the aortic 
area Cases to be described below wnll further illustrate the 
silent mxasixcness of the disease as shoxxn bx tlie adx anced 
lesions present when sxmptoras first appear 

These obserx ations are in harmonx x\ ith the fact long recog- 
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nized by pathologists that S 3 ^hihtic aortas frequently are 
found une^qiectedly in subjects who die of other causes Eich,* 
in his pathologic study of 63 cases of sjqihihtic aortitis, reports 
that about half of them had neither signs nor symptoms of the 



Ftg 62 — T\io-meter chest plate. Case II At x note the slight bulg- 
ing to the nght of ascending aorta without noteworthy changes in aortic 
shadow to left of sternum 

disease durmg life Longcope® and others have made similar 
reports In fact, m autopsy studies on syphihtic subjects the 
vast majonty have been found to have specific lesions m the 
aorta (Warthm^), while, of course, comparatively few have 
the diagnosis made durmg hfe 
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How soon after the chancre infection of the aorta usually 
occurs IS not known Few cases are recognized until several 
or many jears later, but advanced and fatal ones have been 
seen withm a few months after infection, and Brooks’ observed 
one such before the roseola had faded It cannot be doubted 
that man> more sudi early cases exist than can be recogmzed 
chmcally, and, m xiew of the autopsy studies abo^e referred 
to, it IS fair to regard the aorta as a common (perhaps the most 
common) residence of the spirochetes during the jears of 
“latencj ” 

It IS clear then that the mere existence of sj-phihs, eqieaallj 
acquired tertiari sj'phihs, throws considerable suspiaon on 
the aorta as a site of the mfection But on the other hand, 
as m our first-mentioned case, it is preasely where the suspiaon 
of sj’phihs has not occurred that the eaxlj recogmbon of aortic 
invobement is most important, and it is now m order to con- 
sider the clmical data aiailable for such diagnosis 

Symptoms — Accordmg to the direction and extent of tie 
pathologic process the sj-mptoms varj widelj under three mam 
headings — aneurysmal, anginal, and those of orculatory failure 
Saccular aneurjsm with its xaned pressure phenomena is essen- 
tiallj a late stage and maj' be oimtted from a discussion of 
earlj mamfestations Simple fusiform aneurjsm m the sense 
of more or less diffuse dilatation is usuallj present before diag- 
nosis IS possible, but its early sj'mptoms are those of angma or 
associated heart w eakness rather than pressure 

The angmal sj’mptoms xarj from the mildest (“angmoid”) 
sensations to the most severe forms, and are not distinguish- 
able from those of angma of other etiologj* 

Vague discomfort or actual pam is the most common first 
complaint The occasional subject who descnbes an abrupt 
onset with sex ere angma maj , if carefullj questioned, remember 
prehminarx minor transitorj attacks A dull pam, or “gnppmg” 
or “drawmg ’ sensation beneath the sternum, brought on or 
increased bj cxerase or exatement is common, but the kmd 
and the location of pam are qmtc xanable Pam oxer the 
heart is less common than substemal pam and is much more 
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ch.iraclcnsUc of pbcuclo-iingina One or both sliouldcrs oi arms, 
csiiccially the left arm, forearm, and ulnar distiibution )n the 
hand, the neck, jaw, abdomen, or back may be dncctions of 
pain radiation or less often onginul sites 

Case IV . — h mechanic aged thirty, with well-developed 
aortitis and aoitic insufTiticncy, strongly positive Wasserinaiiii, 



Pij, C3— Iwo meter client phlc, Cane IV niilBing of nncemlinp lorl i at 
X, and (ionic (Iiffiioc mere me in nortn iiliadow .it y 

and the usual luetic aortitis n-ray jneture (Fig 63), complained 
solely of a sharji ii.iin between the shoulder-blades on exertion 
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This had been present two months, and there can be no doubt 
itnas assoaated i\ith acti\Tt\* and progress of the aortic lesion, 
smce the Wassennann test and physical findmgs had been 
entirelj negative a j ear preAuously (on account of an old tibial 
infection, a competent internist had then gone over him lookmg 
especialh for luetic stigmata) 


Case V — A railw ay flagman aged fift\ -one had complamed 
for fi\e months of ^ague abdominal distress with constipation 



Ftp 61 Two-mcter chest plate Case \ Note enlai^mcnt of entire 

aortic arch 


and positional pam (could not he on left side) under left costal 
margin There was no mdication of s\-phihs m the historj* 

\ OU 6— ig 



?(jo jivoisNr, tiruuANo Kur.oKi-, 

oj pjjysitfil oJiJjii'iuHioij WusMOimann tost was Jtioflcrnlcly 
j)o<}R)VC. J)> tlio ( ourm* of x-rny bUuHoh of the /'ahtro-intcstmal 
tract a))(l bpiiic (i)olh jicgatlvc) a» ciil.iigod aortic arcli was 
obacrvcfl (54), and the alidoininal syinjitonts disajijioarwl 
with antiluctic tioatmenl. Whether or not (hey were referred 
from the aojla in a cjiieation of nioie theoretic tlian piacliial 
impoi tance. 

Cano Vf. Ai) ovenvch'ld cleilt, df'Ofl fifty-two, with ne/'a- 
live luetic history, has ooinjrkined m the laat six weeka of a 
"daitinj;" nionientary )»ani nhooting atmight through from 
side to aide 3 oi 4 cm Ijclow the level of the enslforin, felt only 
when lifting his invalid wife ni a vejy atrained jiosition- ii 
thing he has rlone foi yearn liefoie without diatomfort. 'l‘wo 
or thiec tunes a week he is late for his cominutei’a train, ami 
Jims for it the last h)ocl< or two wjlh pomtivcly jio p/im or any 
other <li8ticH» exeop( what he legardo as very ordinaiy "jjuning" 
foi a man of hiH age ami hiiikl 1 thouglit J detected wlight 
in< reuse of retio- and paraniamihrial dulness, and the nuhclaviim 
pulisatioiiH were rathei jnoinincnt j hut a more definite bugge»tion 
of aortic Irouhlc wan the aceenluated and "metallic" aortic 
aecond sound aiisocialed with normal hlood'})res8Uie ]*hybical 
examination was ot lierwisc essentially negative, hut tlie Wasscr- 
ni.inn was tiiplc positive and the telcoroentgenograni and screen 
<‘xanmiation showed maiked dilatation affeiting at least the 
whole arch (Fig (55) 

'I'liese 3 cases illustrate some of the less common tyjies and 
kinds of iniin shari» effort pain in the hack, pain in uiijier 
left qundiant, and dinting ejngaiitric ]min on lifting JOvi- 
ilcntly tin jiain of aoitilis can he a very misleading syngitom 
if lib variahie ihiiiaiter is not remenihcrcd 

'I'o .1 certain extent the same Is tiue of the rarly hc.irt byiiiji* 
toms, whidi may ajijie.ir in the ahbdice of pain Marked dys- 
pnea, (onlimioiis oi jiaroxysmal, orthoiuiea, jieriodic hrealhing, 
edema, etc , are familiar late events which need not he dwelt 
uiiciji lic*re 'I heir a])pearanic is usually Init not always delayed 
until after aoilic hakage is demonsir.ihle Minor syuijitoms 
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of heart w eakness, on the other hand, are quite often encountered 
before the aortic regurgitation There may be premature 
“general eidiaustion ’ from exercise or a httle undue breath- 
iKsness on exertion, espeaally after meals Vague sAmiptoms 
referred to the stomach probably belong m this category*, espe- 




Fig 65 — Tin-o meter chest plate. Case \ I Diffuse dilatation of arch 
Resembles senile aorta, but occurs in a man of fiftj-tTro with normal blood- 
pressure and po«iti\-c Wassermann 

aall\ complaints of “gas ’ ivith or without belchmg epigastric 
“tightness ’ “fulness ” or nondescript discomfort — all of these 
being usualh more prominent after meals and exercise Two 
of our patients m hen first seen had been treated se\ eral months 
for “stomich trouble ” and another seen iMtli Dr Leins H 
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Young, which he had recognized from tlie outset as sjphiliUc 
aortitis witli icgurgitation, had at first complained of stoniacii 
fulness, anorexia, etc These symptoms have been much slighted 
m the hteratuie They really deserve considerable emphasis, 
not that they arc deasive m diagnosis (Uiey arc common also 
111 tlie incipient heart breakdowns of hypertension, arterio- 
sclerosis, etc), but because as early symptoms tlicj are apt to 
misdirect attention away from tlie circulatory system 

Disordered action of the heart may be an early eflect of 
syphilitic invasion One of our patients had “palpitation 
attacks” which proved to be paioxysmal tachycardia Heart- 
blod^. has long been known to be caused occasionally by syiihihs 
Fibnllation may occur Premature contractions are common, 
but tliey are also so common m other conditions 01 with im 
known patliology at all tliat they have little miportance except 
to suggest tlie need for general cxammation, and the question 
of syphihs should be in tlie mmd of tiie exammer 

Now these irregularities as well as the begummg symptoms 
of heart weakness previously discussed aie about as likely to 
appear before tlie aortic valve leaks as aftenvard, so that mere 
extra work for tlie ventricle will not account for them in most 
mstanccs Chokmg of the coronary arteries by the syiihihtic 
process in the aorta is spoken of as a cause, but tlie correlations 
of chmeal and autopsj' findings have not home out this idea 
consistently That tlie heart muscle itself is diseased is fuither 
suggested by tlie downn ard tendency of syphilitic aortic disease 
as compared with equal i^alve damage in a healed rheumatic 
case Warthm,^ by use of extraordinarily exhaustive methods 
of patliologic searcli, finds spiroclietes in tlie heart muscle in 
most cases of sypluhtic aortitis, and, m Uic light of the chnical 
facts, one cannot liclir suspecting that tliose ulio lail to con- 
firm his results have not hunted witli the same persistence 
Physical Signs —The signs referable to aortic regurgitation 
have been mostly mentioned in our first described case They 
are familiar and need not detain us When uncomplicated by 
mitral disease they appear “out of a clear sky” in a middle- 
aged person tliey should be regarded as indications of svphihs 
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until proved othermse But a mitral regurgitant murmur is 
common vnth uncomplicated -aortic disease, due to stretdung 
of the mitral onfice, and it may be impossible to differentiate 
with certamtj thig condition from an assoaated mitral endo- 
carditis Aortic stenosis resultmg from sj^phihs is rare (some 
have demed its existence) and cannot be assumed on account 
of finding systolic murmur and thnli m the neck unless defimtely 
confirmed by a plateau pulse 

Saccular aneuiy sm ivith its \ aned pressure signs is essentially 
a late manifestation and must be passed o\er It is well to 
remember, howe\er, that aneurjsms of considerable size maj' 
be not onlv pamless, but devoid of the usual signs I have 
seen an undoubted a:-ray of thoraac aneurj'sm the size of a 
tennis ball for which neither I nor mj colleagues could find 
dulncss or other signs even after we knew it was there 

Tfiie earliest ph) sical signs of the disease depend upon stretch- 
mg, thickening, and stiffemng of the aorbc wall One may 
find the mild pressure effects of dilated neck vems or the pulsa- 
tions of tortuous carotids, pronunent subclavian and supra- 
sternal pulsation associated wnth upward displacement of the 
arch High diaphragm, senile changes, displacement of aorta 
due to hypertension or character of the heart thrust (thjToid 
or nervous heart) should be ruled out Inequahtv of carotid 
pulsations maj occur through predommatmg pathologj m 
the region of one onfice from the aorta Tenderness m the 
suprasternal notch may be found m acute cases Pulsation 
beside the manubnum, cspeaall} on the nght, is a valuable 
sign, which with a good cross-hght can be seen better than felt 
Dulness over and beside the upper sternum, especially m the 
first spaces is important The lateral dulness should be exam- 
ined for w ith a small plcximeter like the end of a finger advancmg 
from the sides tow ard the sternum m one interspace at a time 
Aside from the diastohc aortic regurgitant murmur, when 
present the most important auscultatorv sign is the modified 
second sound m the aortic area WTien typical it is highlv 
characteristic, and is v anousi} described as “nngmg,” “metallic,” 
“tvmpanic.” etc Potam calls it *7c bruit dc labourka" from its 
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resemblance to the note of the Arabian earthen kettle-drum 
It IS unhke the simply loud aortic second sound of hypertension, 
and it may be well marked without increase of blood-pressure 
Its resemblance to the note of the tabourka may be due to the 
fact that both derive their peculiar tunber from the thick rigid 
walls supporting the vibratmg diaphragm — the approximated 
cusps of the aortic valve, on the one hand, and the skin drum- 
head on the other The bruit de Tabourka may be felt with 
hght palpation (“diastohc shock”) It develops gradually 
when the process of thickenmg, stretching, and stiffening of the 
aortic wall has made considerable progress, and it may, of 
course, disappear if the aortic valve becomes too badly crippled 
Fever m our experience has occurred in only 1 case, which 
at autopsy was found comphcated by micotic endocarditis, 
but most of our cases have been ambulator}' and lacked con- 
sistent temperature records Fontam' reports fever as common, 
while Allbutt^ considers it rare 

X-Ray Exanunations — ^Unfortunately, all these signs depend 
for their production upon the existence of lesions pretty well 
advanced Considerably earlier lesions are often brought to 
hght by x-ray studies And, since the Roentgen method properly 
used practically never fails to show aortitis for which there 
are any physical signs, and smee it often saves us from mis- 
interpreting signs, it IS by far the most important means at 
our command for the diagnosis of aortitis I am not one of 
those who behttle the x-ray and use it spanngly and grudgingly 
I do not follow our prophets who see false gods in every labora- 
tory, and espeaally the radiographic laboratory, and who 
lament an alleged latter-day apostasy from the true worship 
of physical signs Those who seek the laboratory report as a 
refuge from the work and thought mvolved m physical examina- 
tion could not, m my opmion, be converted to the communion 
of the faithful by merely cutting off their laboratory contacts 
They and their patients would be still worse off without the 
aid thus afforded And even if it were true that percussion 
and auscultation had detenorated on account of the prevalence 
of x-ray examinations (they have, on the contrar}', been bettered 



SYPHILTriC AORTITIS 


295 


bv compansoQs witli cc-ray results, espeaally the hmitations of 
percussion are better understood) — e\ en if the rvorst u ere true, 
resistance to the use of x-rajs would be no less quixotic than 
would be an objection to the practice of inspection for the 
reason that it damages our palpation, smce the bhnd are knowm 
to develop superior tactile sensibihty The trouble is that the 
v-raj IS used not too much but too httle If e\eTy doctor 
could carr> about the apparatus and use it as comementlj 
and freelj' as his stethoscope or ophthalmoscope, there would 
be no more opposition The practicallj una^oldable but none 
the less unfortunate sphttmg off of roentgenologj' mto a separate 
specialty results m narrowness of view and diagnostic failures 
whicli could be a\oided by better haison with the cimiaans 
To illustrate this pomt one has onl\ to picture to himself the 
absurdit) of, let us say, percussion practised as a speaaltj*, 
and the “percussors” fumishmg “diagnoses” based exclusively 
upon their w ork The remedy hes in freer general use of a-rays 
and more intimate contact and co-operation between chmaans 
and roentgenologists 

I make this digression apropos of the diagnosis of aortibs 
because some promment chmaans sbll speak of the a-ray as 
if It were simply “occasionally'” of some \alue in the study of 
tliese cases, but, m general, of minor importance, if not a posi- 
b\e hmdrance, to the exammer We need not debate their 
diagnostic abihbes The problem of findmg these cases early 
enough is one for the axerage practiUoner, and I, who claim 
average skill, w ould miss many' early cases if not for the radio- 
graphs which I use on the sbghtest pretext 

The charactensbc x-ray picture of syphihbc aorbtis shows 
simple bulgmg of the ascendmg limb of the aorbe arch visible 
to the nght of the sternum just aboxe the cur\e of the nght 
auricle Figures 62-65 are examples These are “2-meter” 
plates (target 2 meters away from plate), which we always take 
unless we haxe orthodiagrams Without this care to secure 
approximately parallel rays there is great distortion in the 
shadows of in tra thoracic objects, which \ane 3 with the thick- 
nc'^s of the subjects Dr Rehfisch also howc\er alw ay s screens 
our patients in the usual way and finds that in some of the 
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earliest eases a hint of the trouble m the root of the .lorta is 
obtained in the exaggerated screen picture, which fades into 
the spinal column shadow m the 2-mcter plate The hyjicr- 
tension aorta, which often shows a similar shadow to the right 



Fig 06 — 1 wo iiicttr tlicht phtc of a niibjccl willi t lironic liyiicricnBioii 
WIulc 'll X It bIiowh extm iioii of aortic ulnclow to the riglit, an in bypliililic 
dilatation, at y is llic exaggerated knob like [irojeclion mdiralive of distor- 
tion III tlic curve, wliitli actoiints for the sliadow at y 


due to elongation .ind distortion -of its curve, c.in usually lie, 
recogni/cd by the exaggerated rounded knob-likt shadow to 
the left of the manubrium where the vessel jilungcs b.ickward 
'riiis IS show'll for comji.inson in Fig 66 I he senile sclerotic 
aorta also bulges to the right, but since the ]>roress is more 
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diffuse along the aorta it usually presents diffuse bulging abo^ e 
and to the left There are, of course, many mtennediarj' pictures 
• not thus clearly classifiable, and there are ar-rays which receive 
different interpretations from those mdicated above vhen, as, 
of course, is alnajs necessaiy, they are compared ivith other 
dimcal findmgs Figure 65, for example, would illustrate 
well the diffusely dilated senile aorta if it did not occur m a 
middle-aged man with positive Wassermann test and a “ta- 
bourka” aortic second sound assoaated w-ith normal blood- 
pressure His aortitis is one of the Jess common land which 
extends over the arch and at least part way down the descend- 
mg limb 

The Wassermann reaction has been reported positive m 
from 60 to 95 per cent of cases Probablj it is present at some 
timeme\erx case, but the important pracbcal pomt is that at a 
given exammation it maj be negati\e m an undoubted case of 
luetic aortitis Warthm reports findmg spirochetes m the aorta 
or heart of subjects who durmg life had a negati\e reaction 
And we ha\e already mentioned a case of aorbbs with strongly 
posltl^ e reaction w ho had a negative reaction one } ear preMOush 
The aorta m this case maj ha\ e been m^ aded m the } ear be- 
tween the two tests, but it is more probable that the mfection 
was latent m the aorta at the tune of the first exammation 
McCrae* mentions a case considered for j ears to be one of non- 
speafic aortibs m whom the s\T)hihtic diagnosis was finally 
made from the spinal fluid 

Prognosis — ^Length of life after the onset of symptoms is 
usualh gi\en as from a few months to two or three jears, but 
patients maj hve and w ork for many j ears No definite figures 
are a\ ailable to show how much the outlook can be bettered by 
adequate treatment begun early Probably the effect of such 
treatment m prolongmg bfe and usefulness is considerable 
Those exhibiting heart weakness ha^e a distmctly poorer out- 
look w hetlier or not the aortic ^ ah e is crippled Sudden deaths 
are common and arc, m all probabihty , often due to fibrillation 
of the \entncles On one occasion I examined one of these 
subjects wnthin about ten or fifteen seconds of the instant when 
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he fell while strolhng about the hospital ward, and was unable 
to detect either heart sounds or pulse 

Treatment — ^There is a wide-spread feeling of hesitancy 
about appl 3 nng ^'lgorous antiluetic treatment, espeaally with 
arsemcals, m these cases We still take the view that the disease 
itself IS so deadly and the necessity so urgent of endeavonng 
to stop Its progress that mtensive treatment is justified We 
begm with mercury m the hope of avoiding a possible Herx- 
heuner reaction, then follow with minimal doses of neosalvarsan 
(0 2 gm ), and gradually mcrease at five-day mter\ als up to 

0 9 gram The 3 fatahties dunng treatment we have had have 
all happened during the early penod of hght treatment After 
a month of neosalvarsan treatments we go back to mercury 
rubs or mjections for a month, and thus alternate month by 
month for six months Ordmarily the patient then rests from 
all treatment m the next half-year, then takes a second six 
months’ course like the first, and thereafter remains under 
observation without further treatment imless developments 
suggestmg further syphihtic activity occur Potassium lodid 
m small or moderate doses is prescribed during the penods of 
other treatment 

Cases showmg marked heart weakness should have the 
usual attention to rest in bed m a semi-elevated position so 
far as possible, limitation of fluids, easily digestible diet, with 
small frequent feedings to avoid stomach distention, mild 
cathartics if necessarj', and morphm or other hypnotic if neces- 
sarj' to secure sleep Digitahs is not contramdicated and is 
of some value, though less so than the general measures, and 
less m these cases than in decompensated rheumatic hearts 
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BACTERIAL ASTHMA IN CHILDREN. THE r6lE OF 
INFECTION AND THE'VALUE OF VACCINE 
TREATMENT 

Perhaps no group of sufferers has so greatly benefited by 
the recent advances in our knowledge of the causes and treat- 
ment of asthma as have the children And m this clinic, even 
at the nsk of trespassmg m the field of the pediatrist, I have 
chosen to present to you the cbnical course of 3 children who 
demonstrate the hopefulness of treatment directed agamst 
a certain form of asthma m the child 

In children the type of asthma which has received the great- 
est attention from most observers has been the form m which 
hypersensitiveness to some protein, food, animal, or plant, 
has been found to be the cluef etiologic factor This is not the 
type of asthma which I am gomg to discuss at this tune The 
group ^^hlch these children represent is one in vhich mfection 
has been found to play the major r61e m the production of the 
symptoms This form of asthma has been verj' appropnately 
designated m recent literature as asthmatic bronchitis To be 
sure, as I shall tell you later, it is not conceded by all authon- 
tati\e chnical observers that bactcnal mvasion of the respira- 
torj tract or that tlie presence of bactena m other foci will 
m Itself gi\ e nsc to this type of astlima How ever that may be, 
expcnencc, both witli adults and with children, has taught us 
to place great confidence m the Aaluc of vacanes properly pre- 
pared from Uicse bactena and properly administered Vacana- 
tion has been found to be a considerable aid in gl^mg rehef^to 
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tliese sufferers over a shorter or longer period of tunc, and in 
some mstances in bnnging the astlimatic paroxysms to an 
almost complete arrest 

These 3 patients, selected from a considerable number, m 
the mam, adults, bring out llie chief histone points m the develop- 
ment of this form of astlima, and indicate the mode of directing 
effective treatment against the causative bacteria by the em- 
- ploynient of autogenous vaccines 

Case I — ^The first chdd, a boy of ten, first consulted me on 
September 8, 1920 The family lustory of this boy is of con- 
siderable interest in view of the presence of hay-fever in the 
fatlier, a tendency to bronchitis ui the moUier, and eczema m 
a youngei sistei The child was a full-term baby, for the most 
part breast fed, 'witli supplementarj' feedings of cow’s milk 
No idiosyncrasies to the common foods were noted by tlic 
niothei Before the age of three the boy showed a great tendency 
to catch cold easily These colds were attended by rhmilis, 
and were followed at mtervals of two to three months by shght 
spells of wheezing Between the ages of tliree and nine these 
spells ceased eiitirel}' A tonsillectomy was done at the age of 
nme as a prophylactic' measure The followmg year, at the 
age of ten, the patient had a moderately severe attack of in- 
fluenza, complicated by bionchopneumonia, lasting several 
weeks After this respiratory infection the asthmatic seizures 
began to recur at intervals of two to three months At times 
the spells would last a week, tlie characteristics of each paroxysm 
being more or less the same Inspiration has been found more 
difficult than expiration 'llie cliicf contributing causes have 
been catching cold, the mlialation of dust, ovcrcxcrtion, usually 
attending play, and overeating Iherc has been no definite 
association of the attacks uith food, animals, or plants '1 rcat- 
ment in the past has consisted, m the main, of general hygiene, 
careful diet, deep breathing, osteopathic treatments, lodids, 
and codem 

On exaimnalion, the patient was found to be well developed 
and ucll nourished for his age No foci of infection could be 
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made out by a careful search of the smuses, nasophar 3 -nx, and 
teeth The thorax -was quite markedly mcreased in the antero- 
postenor diameter and the sternum ■was a htUe protrudmg 
The lungs showed signs of chronic distention, marked hj-per- 
resonance, and immobihty of the lung borders The respiratoiy 
murmur ga^e evidence of bronchospasm — ^prolonged expiration 
and many- sibilant and sonorous rales The right border of the 
heart was perhaps a httle further 'beyond the nght sternal 
margm than one would expect m a child of the patient’s age 
In everj’ other particular physical examination ■nas negative 
A fluoroscop) of the chest shoued nbthmg remarkable, and 
routme exammations of the* blood and urme were negative 
Protein sensitization tests were earned out bj the- cutaneous 
method ■nith the common foods, animal emanations, pollens, 
and bacteria Onl} two of the bactenal protems — Staphylo- 
coccus alhus and atreus — gave questionable reactions 

Three cultures of the sputum, earned out by a method 
which I shall comment upon later, showed the presence of two 
predommatmg tj-pes of streptococa~non-hemolj ticus and 
^'mdans — and Staph} lococcus aureus A Aacdne prepared by 
subcultunng these three organisms was made up m such strength 
that 1 c c contamed 1,000,000,000 of the mixed organisms in 
about the proportion of their prevalence m the cultures For 
purposes of conaseness I have gl^en the treatment of this 
and the other patients m tabular form (Table 1) 

Summary and CbmcaJ Course — This patient has a famihal 
asthmatic background but shows no e\idences of sensitization 
to a protein himself Asthma, m this instance, followed a 
definite tendenc} to respirator} infection begmnmg at the age 
of three, and subsequent!} became full-blown after an attack 
of mfluenza at the age of nme Repeated paro"^ sms at mten als 
of two to three months had produced defimte evidences of 
puhnonar} emph}sema 

Two courses of treatment with autogenous \accmes, each 
one earned out for a penod of about four months, resulted m 
rehef This was attamed not onl} durmg the penod of immum- 
zation, but for a considerable time subsequent to the last treat- 
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mcnt, SIX months having already elapsed without a paroxysm 
How much longer the patient will continue free remains to he 
seen 

Case II — T he second patient, R T , a boy of eight, was 
first seen in Afarch, 1921 This boy was a full-term baby and 
bottle fed The mother had never noticed that the child had 
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anj idi 05 \Ticras\ to anj* form of food In fact, the first two 
j’ears of hfe ^^ere quite free of illness At the age of two the 
t opgilR and adenoids were removed without good cause WTien 
three vears of age the patient began to show a tendencj to 
colds These ■were accompanied bj fulness in the head, runnmg 
from the nose and shght cough, and would recur at mteiwals 
of about SIX months An exammation bj* a pediatrist at this 
time showed evidences of asthmabc bronchitis Durmg his 
fourth V ear the patient passed through an attack of whoopmg- 
cough lastmg three weeks Followmg this illness the colds 
occurred at about the same mterv-als but with greater se\ ent^* 
In 1918, durmg the first wa\ e of influenza, the child, then about 
SIX \ears of age, contracted the disease and was verj* ill for 
three weeks, fe\er, cough, and delirium nere pronounced Six 
w eeks folloi'ung this he w as agam taken ill with bronchopneu- 
monia and was m bed for seieral we^s It was three weeks 
after his recov eri from bronchopneumoma that the patient had 
the first violent asthmatic paroxjsm These spells contmued 
with varjing seventj’ and at mtervals of about six months 
until 1920, when thej became more frequent The patient 
would rareh go longer than two and a haU to three months 
without a paroxjsm The average duration of each attack 
has been three to seven dav s Prior to treatment with vaccmes 
countenmtation to the chest and cough mixtures had been 
the chief therapeutic measures emploj ed for the paroxj sms 
Examination showed that the child was shorter, thinner 
and more frail than a normal child of his age The skm and 
mucous membranes showed a deaded pallor Although the 
adenoids had been removed twice the external nares were 
pmched and the voice nasal m quahtv Palpation howev’er, 
did not disclose anv great excess of adenoid tissue The tonsils 
v\ere cicanlv removed No adenopathv existed The thorax 
was stnkinglj barrel shaped, with a httle tendencj to pigeon 
breast At the time of exammation the lungs showed disten- 
tion but no evidences of brondutis or bronchospasm The 
heart and v essels w ere negativ e, as v\ ere also the abdomen and 
extremities 
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Routine examination of the urme and blood showed no 
abnonnahties No eosmophiha was demonstrated Only 
moderate enlargement of the bronchial root glands was noted 
m the roentgenograms of the chest 
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No cutaneous hypersensitiveness could be ehated to the 
common food, animal, plant, and bacterial protems 

Exammations were made of the deep sputum by smear and 
culture No tubercle bacilli were found The bacterial flora 
in three different specimens of sputum showed a predommence 
of non-hemolytic streptococci with some colomes of staphylo- 


















B'VCIERIAL ASTHMA IN CHILDREN 


' 305 


coed and ilicrococcus catarrhabs A Aaccine was made con- 
tnining the mixed organisms m a dilution of 1,000,000,000 to 
the cubic centimeter This I'acdne was administered in the 
dosage and at the interials given m the treatment record 
(Table 2 ) 

Sunwtary and Chmeal Course — ^The factor of infection of 
the respiratoty tract m this patient w as ^ erj- stnkmg repeated 
head colds at the age of three, whoopmg-cough at four, and 
influenza and bronchopneumoma at six jears of age ^larked 
relief from asthma followed the two courses of vaccmation 
one course lastmg about three months and the other two 
months Followmg immunization the first time the patient 
remained free of seizures for seven months, and then had a 
recurrence after exposure to chilhng Now four months after 
the second course of vaccmation, the patient is still free from 
asthma 

Case ni — ^The third and last patient whom I shall present 
IS a boy six jears of age, first seen m October 1921 In this 
instance, also, the present illness began after the first year of 
life Pnor to that the child was normal m e\er} parbcular 
bom at term, growth and development contmued normallj’’ 
Bottle feedmgs were supplemented before the end of the first 
year with bread and one egg daily No idiosjTicrasy to any food 
was noted except for the development of hives, more latterh 
followmg the mgestion of aad fruits WTien a 5 ear old the 
patient had a severe attack of bronchopneumonia lastmg slx 
weeks Soon after reco^e^^ from this illness the child had his 
first wheezmg spell After this the spells recurred at mtervals 
of about three weeks A change to the warmer climate of 
Sonoma, Cahforma brought about great rehef, for dunng a 
jear there, the patient had onlj one se\ere paroxjsm The 
bronchitis and cough, howe^er, continued unabated in a mild 
form At the age of three he passed through an attack of 
whooping-cough Although free from asthma durmg this ill- 
ness, tlic paroxjsms returned with mcreased se^c^t^ and fre- 
quenej followmg the whooping-cough The spells now came 

lOL. 6 — JO 
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on at intervals of two weeks to two months, the latter penod 
bemg the longest free interval Another attempt was made to 
obtam rehef by changmg to a warmer climate, but this time 
ivithout rehef Removal of the tonsils and adenoids did httle 
good so far as the asthmatic attacks were concerned 

The mdividual attacks last from three to seven days, and 
each IS characterized by marked inspiratory dyspnea, cyanosis, 
and strugglmg With a loosenmg up of the mucus m the bronchial 
tubes the spell begms to abate Cold wmds, overexertion, over- 
loadmg the stomach, and constipation serve as predisposmg 
causes No relationship has been found to exist between the 
attacks and exposure to food, animal, or plant protem 

On exammation, the child was found to be very well devel- 
oped for his age, and of good nutation Weight, S3 pounds 
The mucou's membranes were of excellent color A shght ob- 
struction to free breathmg was noted m the left nasal passage 
Tonsils and adenoids had been cleanly removed No mfection 
existed in the teeth A shght general glandular enlargement 
was present The thorax was well formed and the antero- 
postenor diameter not greater than would be expected m a 
child of the patient’s age Both lungs were a little distended, 
but of good expansion The breathmg was puenle, and at the 
time of exammation no riles were audible In every other 
particular the physical exammation was negative 

Roentgenograms of the chest showed only a moderate in- 
crease in the markmgs of the bronchial root glands 

Cutaneous protein sensitization tests, earned out with a 
large number of the common food, animal, plant, and bactenal 
proteins, were negative, save for a shght reaction to Strepto- 
coccus hemolyticus Repeated exammation of the sputum 
for tubercle bacilh gave negative results, and several cultures 
of the deep sputum showed a constant bactenal flora Strepto- 
coccus non-hemolyticus, chiefly vindans, with some colonies 
of a hemolytic streptococcus The vaceme prepared contamed 
these organisms m a dilution of 1,000,000,000 to the cubic 
centimeter The dosage and the mtervals between mjections 
are given m the treatment record (Table 3) 


BACIERIAI, ASTHMA Ef CHTLPREy 


307 



•Able a 

Ccs* 3 

S S iLee 

6 Dla^sei^s- Ceeter«al Aatbsa 



eae c' ss 

•riM 11 ii 1 It rin4f7:w 



[soilless) 

1 1 


te.jfl eiinleel Cear*ltle3 & '^eserkt 

Oet 


0 1 ee 

100 

0 

0 


m 





HH 


Cet 

81 IKl 

0 1 c« 

100 

HEM 

IH 



7.1K2 

0 1 e« 

10 c 

0 

0 

Tell 

C"T 

H.lSCl 

0 2 ee 

230 

ee±KCt 


&ceet.es cceb 

m 





HH 

ucM *•«« DQ vscezA&s er’«fcl&e 

'la* 

I«e 


0 3 ce 

300 

0 

0 

A ALAb.* usbtaeea la c£sa* es 
cx*»..ea sllsbt eetar~b*l eea- 

duties e2 SSI* 


22.1921 

0 3 ee 

SCO 

0 

0 

'leblaeis ia'chcilirs Wez.j» 


23 1921 

0 3 ee 

380 

0 

0 


C«e 

SOflStl 

0 4 ee 

400 

0 

0 

““TnC?*TS«n5r‘ipc3TcSI^"“ 

pelt veek fellcwiag a es^d .a 
fceidt •et.^lT rtllCTvd 

«as 

9.1S-2 

0 4 ee 

490 

0 

0 

-*• perocyes e ceya A£e leat- 
iat es.T eae>fiel2 bns* 

Jis 

U.1922 

0»& ee 

300 

0 

0 


AS 

S2.1K2 

0 S ee 

300 

0 

0 

t 

KS 

31.1922 

0 3 ee 

COO 

0 

0 


r«» 

n,i9cr 

0 4 ee 

400 

0 

0 

baa jpiAL teaieu u.rc.^ e 

ef tsfleiazi Fever sp te 1C3 
d*^*i F eess^ e&d expcete^itlea 
bet es vbMilSR 

ft'- 

20 1“£2 

c a ce 

300 

0 

0 

Ceadltlea exeelleal 

l-S. 


0 • ee 

cCO 

0 

0 

eea4.tlea cx.»ll*8t 

r**' 

UUrll 

0 7 ee 

7au 


1 z 

e eei lea cxciiXrat 

Keb 

1< 19S2t 

t 

C & ee 

s 

..00 

0 

0 


V b 

21. IK: 

0 ee 

380 

0 

i 

0 

t 

e*sdt.lea cxeellcat 

r-h 

23 I922i 

0 4 ce 

600 

0 

0 

ee<)£Stlea cxeellest 

ATT 


0 e ce 

COO 

0 

1 0 

iDltebasred 


Summary and Chntcal Course — ^In this patient, as in the 
two fonner ones a respiratory* infection immediateh preceded 
the onset of the asthma First, bronchopneumonia and later 
whoopmg-cough so lowered the resistance of the bronchial 
mucous membranes that they became the fertile soil for a 
chronic infection A course of immunization with an autog- 
enous ^accme earned on o^er a penod of about fi^e months 
has brought great rehef to this patient while the treatment 
was being gnen At the present time, some six months smee 
the last ^accme treatment, the child still contmues free of 
asthma Only on two occasions dunng this penod was he 
threatened with asthma In each instance the attack was 
aborb\e, lastmg less than t^^o days, and accorapamed only* by 
a watery discharge from the nose with some tightness m the 
chest but without wheezmg 
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Relation of Infection to Asthma — ^Now I "wish to emphasize 
certam pomts brouglit out by the climcal course of these 3 
children and to discuss bnefly our present viewpomts con- 
cerning the form of asthma under consideration 

The carefully taken histones of these children, as uell as 
those of the greater number of adults, whom we have studied 
and treated for asthma, show over and over agam the foUowmg 
facts first, the attack of asthma started after some respiratory 
mfection, whooping-cough, influenza, bronchopneumonia; gnp, 
a neglected bronchitis, or a tonsilhtis, second, ever}’- subsequent 
attack, or senes of attacks, was mtroduced by a new cold or 
bronchitis, commg on, as a rule, at a tune of year when naso- 
bronchial mfections are prevalent, third, a large number of 
asthmatics are the subjects of chrome bronchitis from which 
the}’’ suffer more or less even m the mtervals between attacks 
This bronchitis, whether it can be shown to have antedated 
the first asthmatic paroxysm or whether it is a concomitant 
affair of subordmate nature, developmg secondarily to the 
asthma, should be looked upon as the mating cause of the 
recunmg attack 

Those who have given particular time to the study of this 
disease are more or less m accord that asthma is a symptom- 
complex caused by a foreign protem, which produces its effect 
by gaining entry mto the body from without, or by absorption 
from some focus, usually of bactenal growth withm the body 
Now, it is fair to say that not all agree with the view that bactenal 
mfection is a true etiologic factor gi’vmg nse to hypersensitive- 
ness m the sense m which the term is used today, but nearly 
all are agreed that secondary mfection, notably of a congested 
and edematous bronchial mucous membrane, may serve to 
brmg on and to perpetuate asthmatic paroxysms, the origmal 
cause or causes of which may have escaped detection It is 
not unlikely that the careful observations of Cooke and of 
Vander Veer, of New York, on the sensitiveness of some asthmatic 
patients to the extracts of certam orgamc dusts m their sur- 
roundmgs, may help to reduce the number of mstances now at- 
tributed to bactenal hypersensitiveness or to bactenal mfection 
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Howe^er that may be, the fact remains that many observers 
have attamed good results m a large percentage of patients, 
either b> the eradication of a focus of infection surgically where 
possible, or bj the use of bactenal vaccmes made from the 
'same strains of bacteria which are causmg the infection, or 
most preferably where mdicated by surgerj' and vaccmation 
combmed WTiere chrome infection of the bronchi has been 
found responsible for the asthma, autogenous sputum ^ acemes, 
properl} administered m gradually mcreasmg doses over a 
sufBaently long'penod of time, have gi\en very encouragmg 
results in the hands of a number of cliniaans Montgomer} 
and Sicard m 1917 isolated streptococa, either hemol}’tic~or 
non-hemol}'tic, from each sputum, and reported satisfactor}' 
results b} ^accmatlon m all but 2 of 16 patients In 1919 
Walker, of Boston, obtamed rehef from asthma m 75 per cent 
of patients who i\ere found sensib\e to bactenal protems, and 
m a non-sensitive group rehef m 40 per cent and marked im- 
provement m 23 per cent of the patients Later m 1920, 
Backermann, i\orkmg at the ^lassachusetts General Hospital, 
pubhshed the results of his observations on 39 patients, and 
concluded that the treatment a as successful m fairly close 
accordance aath the presence of a positive skm reaction to the 
intradermal mjection of the pure autogenous vaceme On 
the other hand, one should not overlook the conclusions of 
Vander Veer, of New York, a ho, m a paper pubhshed in July 
of this } ear, states that his results with bactenal v accines hav e 
been v eiy unsatisfactoiy 

Relation of Sputum Bactena to As thm a — ^In isolatmg the 
predommatmg organisms from the sputum obtained from the 
deep respirator} passages, and m the preparafaon of vaccmes 
from them we have follovved, with min or modifications, the 
technic used by the Boston orkers A suitable nugget of sputum 
IS obtamed m a stenie sputum bottle, and washed about three 
times in stenie salt solution A smear from such a specimen 
IS then made on a blood-agar plate Colomes from this plate 
are then streaked on a second blood-agar plate and then on a 
third to insure punt} From these several colonies of each 
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type of organism are transferred to slants of Loffler’s medium 
so as to msure sufficient growth After twenty-four hours 
tests for punty are made, and then each slant is washed off 
with the water of condensation and about J c c of this is trans- 
ferred to a tube of Avery bipod-broth For streptococci, the 
reaction of this medium should be about Ph 7 8 The twenty- 
four-hour growth m broth is then washed three times m sahne, 
the last washing being earned out m the Hopkms graduated 
tube A mixed suspension is then made of the vanous types 
of orgamsms, approximatmg their predommence on the blood- 
plates The bactena are killed by heat at 60° C for one hour 
and tested for stenhty The vacemes thus made were diluted 
so that each cubic centuneter contained 1,000,000,000 bactena 
Approximately 120 sputum cultures were made on the 
sputum of over SO patients, and about 247 organisms were 
isolated m this way For purposes of emphasizmg the relative 
frequency with which the vanous bacteria occur I have hsted 
them in the followmg table m the order of their prevalence 

Table 4. The Percentage of the Various Types of Bacteria 

occurring in theeputum of ABtfamatle Patients 

Do ot‘ each ' 


Organlsin 

OrKanlsm 

Per cent 

81 
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• » 

18 

44 

• Micrococcus catarrhalis 


13 

29 . 
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10 
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Gram-positive bacillus 

Gram-negative bacillus 

15 

1 
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I Wish to call your attention to the great preponderance of 
streptococa, both non-hemolytic and hemolytic, in the deep 
respiratory passages of these patients No doubt the percentage 
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'^^ould ha\e been even higher if, in our earher Bork we had 
studied more carefully the cultural characteristics of the Gram- 
po 3 lt^^e diplococa and diplostreptococa, which I ha^e placed 
m a miscellaneous group Pneumococa and, ^Iicrococcus 
catarrhahs ha\e been found much less frequently of late be- 
cause we ha\e become more successful m carefully obtainmg 
and m washmg our sputum specimens These organisms are 
probably onlj infrequentl}' responsible for this tjqie of asthma 
For the most part our observ'ations are m agreement with those 
of Rackemann, who, m a stud}’ of 129 organisms den\ed by 
culturmg the sputum of asthmatic patients, found streptococci 
m nearl} 75 per cent of the cases 

Autogenous Vaccmes m Bacterial Asthma — ^The treatment 
records of the patients presented gi\e the dosage and the tune 
mtet\al between mjections of the \accme In most mstances 
we began with small doses of pure vaccme gi\en at se\en-da} 
mtenals, each succeedmg dose, bemg regulated accordmg to 
the reaction of the patient to the pre\nous dose The initial 
dose \aned from 50,000,000 to 100000,000 organisms, and the 
final dose amounted to am-where from 500 to 1,000 000 000 
bactena 

Onl} a \ ei} small percentage of our patients ga^ e a po5iti\ e 
skm test to an} bactenal protem, but a shghtl} larger number 
showed a fairly well-marked local reaction at the site of mocula- 
tion We are not com'mced from our expenence that a success- 
ful therapeutic result is m an} w a} directl} related to the presence 
of a positi\ e skm test to a bactenal protem or to the occurrence 
of a local reaction, smce the greater number of patients who 
showed neither response were defimtely improved both sub- 
jects cl} and ob]ecti\el} as a result of \accme treatment A 
considerable number of our patients ha\e been free from par- 
ov\sms for a little o^er a }ear, and mam ha^e had relapses 
nccessitatmg re\accmation Our expenence is as }et too small 
and the tune elapsmg smce the last penod oi immunization too 
short to justif} am definite statistics as to the percentage of 
our successes Whereas it is not pcrmissable to use the term 
cure in connection with so baffling a disease as asthma I ha\e 
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come to feel that we are justified m employmg the terms im- 
proved when the interval between attacks as well as ,the dura- 
tion of each paroxysm has been shortened, and relieved when 
a patient, who had been having frequent attacks of asthma, 
after vaccmation goes for six months, a year, or longer without 
an attack The majonty of our patients have been improved 
or relieved m this sense 

For those treated persistently enough, who did not show 
improvement or rehef, a number of possible explanations suggest 
themselves first, the bactena isolated may not have been the 
cause either wholly or partially, second, they may have been 
only partly the cause, improvement bemg dependent upon 
some other undiscovered factors, third, the offendmg bactena 
may have been of types not readily producmg immune reac- 
tions, fourth, irreparable damage may have resulted m the 
bronchi and lungs due to the long-standmg bacterial mvasion 
Doubtless the last two factors help to explam the more success- 
ful results obtamed by vaccmation m children havmg bacterial 
asthma In them we have seldom encountered the grade of 
chronic bronchitis and pulmonary fibrosis so frequent m adult 
asthmatics, and m them vaccmation is more likely to evoke a 
resistance to the mvadmg orgamsms 
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FEVER OF LONG DURATION 

Any fe^ er, more or less contmuous which persists for longer 
than a few dajs becomes a definite problem, frequently beset 
nith the greatest diagnostic difficulties Embarrassmg as it is 
for a case m the hospital wards, surrounded by ever}* modem 
aid, to go for dajs with the cause unknown, it becomes doubty 
so m pm ate practice It is, mdeed, the unusual lajunan who 
will remam chantable toward us m our often futile efforts to 
ascertam the source of the persistent fe\er, and we daily smk 
m comparison with the doctor of a generation ago who rarely 
was at a loss to name the disease “gastnc fever,” “mountain 
fei er,” or w hat not, unfettered by the bonds of modem scientific 
knowledge Onlj m the faith of thorough work well done are 
we secure, m our own nunds at least, m the realization that the 
impossible cannot be accomplished and that time eientually 
wall sohe the nddle The recent occurrence m the wnter’s 
expenence of seieral feiers of this ^"pe, together ivith the m- 
adence of some unusual temperature courses m known condi- 
tions, has prompted the thought that a bnef reiaew of the 
subject w ould be timeh 

Bj far the commonest cause of a contmued pjurexia is one 
of the mfections, bactenal, protozoal, or mx cotic, and a sound 
knowledge of these parasites — ^medical, bactenologic, and geo- 
graphic — IS essential Eien withm the confines of the Umted 
States a number of infectious diseases are closelj limited to 
certam localities, a recogmtion of which would put the wise 
clmiaan on guard at once for what might otherwise pro\e a 
biftlmg affair To menbon some of our owm geographic diseases, 
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we may mclude Malta fever, Rocky Mountain spotted fever, 
coccidioides and the more recently discovered tularemia 
Malana m a measure depends on physical geography, but the 
parasite may be harbored so long m a latent form that it must 
be thought of as a ubiquitous disease The fevers of other than 
mfectious origin are greatly m the mmonty, being largely Imiited 
to neoplastic and blood conditions 

Of the bacterial infections, the typhoid and tubercle bacilh, 
together ivith the pyogemc coca, \nll account for the vast 
majority Typhoid and the paratyphoids, thanks to prophy- 
laxis and efficient health boards, are fast becommg verj’^ infre- 
quent diseases Up to ten years ago it was proverbial that a 
patient with a contmued fever and nothmg to, account for it 
should be considered as havmg typhoid until proved mnocent, 
and such a dictum was more often nght than wrong The 
accurate early diagnosis is far from simple Where one has 
access to a laboratory, blood-cultures dunng the first few days 
of fever will often settle the question absolutely, and, nhere 
possible, never should be neglected Simple white and differ- 
ential counts, a procedure well within the capabihties of anj'- 
one who aspires to practice medicme at all, frequently furnish 
the convmcmg evidence of a leukopenia and relative lympho- 
cytosis to be added to the general appearance, splenomegaly, 
and rash, or will rule it out by a frank leukocytosis It is to ' ' 
be regretted that the advent of the numerous "clmical labora- 
tones” seem to make it beneath the dignity of the physician 
to do blood-counts, and, m consequence, the patient is burdened 
with the necessity of considerable added expense, or, what is 
more usual, no decent investigation at all One cannot place 
as much rehance on the Widal reaction as formerly owing to 
the prevalence of the use of t>phoid vaccine as a prophylactic 
or in the shape of foreign protein therapy Usually the fever 
once started does not reach normal until defervescence occurs 
and it has long been stated as a rule that a fever which reaches 
normal after the first week cannot be tjqihoid In this con- 
nection the chart shown m Fig 67 is of mterest The patiert, 
a boy of twentj'-one, entered the ward on the sixth day of 
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illness The only findings on repeated examinations were a 
slight splenic enlargement and some questionable rose-spots 
Typhoid was considered most unhkely on account of the type 
of temperature, but the demonstration of the baallus in tlie 
blood, wiUi later a positive Widal, and the furtlier course, left 
no doubt, although tlie fe\'er did not approach the usual pic- 
ture until tlie tlurd week 

Probably the commonest cause of prolonged fever is tlie 
tubercle bacillus In most cases tlie physical findings leave no , 
question as to tlie etiology, and, fortunately, tlie instances of 
miliary tuberculosis with high fever and httle to show for it are 
rare Here a rapid pulse and respiratory rate, witli cyanosis- 
out of proportion to what is m the lungs, are the most suggestive 
signs Blood-counts are of httle help, although the leukocytes 
as well as the percentage of neutrophils are apt to be higher 
than m typhoid Root-gland tuberculosis undoubtedly is to 
blame for many of Uic unexjilamcd fevers m adolescence, but 
their presence can rarely be proved unless the complement- 
fixation test holds somctlimg m store for the future 

Infection by pyogenic streptococa and staphylococci makes 
up the third great class of bacterial disease characterized by 
long-continued febrile disturbance They can be discussed 
under two heads — septicemia and local foci — and both at tunes 
may be decidedly puzzling Due to the writings of Osier, 
Horder, Libman, and others the picture of a subacute septicemia 
caused by the streptococcus is now well recognized A long- 
continued fever of low grade, peculiar earthy, yellow color, en- 
larged spleen, emboli m skin, kidneys or rclinaj, with the renewed 
activity of an old'licart lesion, are almost pathognomonic of a 
streptococcemia with a focus on the heart valves Lewis has 
emphasized recently the frequency of clubbed fingers as a sign 
of such sepsis The frequently remarked fact that this disease 
seems to be increasing probably has its e-qilanation in the more 
general recognition of tlie condition rather than in any increased 
prevalence 

The fulminant type of septicemia and pyemia followmg 
septic abortion, sinus Uirombosis, infected wounds, or osteo- 
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mjebtis hardly e\er gives diagnostic difficultj', although at 
tunes the site of origin may be m doubt In this regard an 
espenence upon which the writer always looks back with chagnn 
may be quoted A man entered the hospital w ith a verj' evident 
pyemia obvrousty connected wrth a thrombosis of the femoral 
vem, and died in a few day s Owmg to his desperate condition 
and the self-evrdent disease a digital exammation of the rectum 
was omitted, and consequently the pathologist later enjoyed 
the demonstration of the true ongm of the trouble as a peri- 
prostatic abscess connected wrth a vem Blood-cultures, of 
course, offer the final proof, but negativ e results should be dis- 
counted m the face of strong clinical evrdence to the contrary 
As has often been said, one’s percentage of positives depends 
largely upon the skill and mterest of the laboratory staff 

Local fod of infection with pus collections are common 
offenders, although no bnef is held for the small tooth abscess 
or mfected tonsil These tw o focal infections may give rise to 
definite lesions m jomts or kidney', but rarely' m my experience 
are they the source of a long-contmued fever except as a possible 
port of entry Permephntic abscess is notonously' latent and 
Its possible connection wrth previous furunculosis should always 
be remembered The presence of a localized edema of the 
tissues of the back may be the first hmt of its existence Ab- 
scesses m hver or bram fortunately are infrequent, but never- 
theless real and well bidden The overemphasis of amebic 
lesions of the hv er has done much to make the present genera- 
tion forget that any' infection m the field of the portal curcula- 
tion may' giv'e rise to a metastatic hv'er abscess, and bronchi- 
ectasis as a forerunner of bram abscess is vi ell known, but often 
forgotten 

The streptococac mfcctions of the lung and pleura of the 
past fiv e y ears hav e w ntten new chapters m the phy sical diag- 
nosis of the chest as well as added to our diagnostic burdens 
A central streptococcic pneumonia may give nse to a week or 
ten days of fever before it approaches near enough to the sur- 
face to be definitely recogmzed Cautiovs needling of suspiaous 
areas alwavs is justified in the search for wall-off empv'emas 
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as a factor in keeping up a pyrexia after such a respiratory 
infection A large abscess in the peritoneal cavity nould seem 
easy of discovery, but the experience of having such a one 
under observation in a hospital for a month with an explorator}', 
fruitless except for the findmg of extensive adhesions, and the 
later discovery at autopsy of a large postperitoneal collection 
of pus from a ruptured duodenal ulcer, has been the lot of the 
writer, a circumstance highly conducive to humihty Pyehtis 
without pam is more frequent than supposed, espeaally in child- 
hood, and overlooked more often than it should be In a man 
seen recently the origmal mfection of five years before was 
called "typhoid” until a urme exammation disclosed the true 
cause Even after this the persistence of an afternoon nse m 
temperature was considered tuberculous until the removal 
of a badly infected non-tuTierculous kidney cleared up the 
whole picture The few examples mentioned are only some of the 
sites where pyogenic infections may lurk and pus collect awaitmg 
dramage Our only means of success m these at times most 
obscure fevers is by exhaustmg every avenue of search for the 
offending focus As contrasted with typhoid and tuberculosis 
they usually are characterized by a leukocytosis, and the tem- 
perature course is more apt to be of the irregular septic type 

The rheumatic fever complex, although usually becommg 
rapidly afebrile under treatment, at times may give rise to a 
persistent pjrexia The term “rheumatic fever complex” is 
used advisedlj' to cover the arthntis, carditis, chorea group of 
cases, found most often in cluldren, usually associated with 
diseased tonsils, and respondmg more or less satisfactorily to 
sahcylate therap} Diagnosis rarely is in doubt, yet some- 
times one may question as to whether he is dealing with a case 
of acute rheamatic fever or a multiple infectious arthritis, and 
the development later m the course of a cardiac lesion may be 
the onty means of settling the matter Although it is still an 
open question whether this is a bacterial disease, it is men- 
tioned here because of its close chmcal connection with the 
other streptococcus infections 

That the menmgococcas at times may give nse to a septi. 
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rpTnin has been knoxs-n for years through the reporting of isolated 
cases, but the work of Hemck m the army brought the whole 
question of memngococac sepsis before the medical pubhc 
m a stnkmg way He has shown that tins orgamsm may m- 
vade the blood-stream, without menmgeal mxolvement, with 
the rliniral features of an acute fulmmant disease with exten- 
si\e purpura, or as a subacute sepsis with irregular fever, jomt 
pams, and erj’^thematous or puipunc rashes In the latter 
group belongs the patient whose temperature chart is shown m 
Fig 68 She w as a w oman who w as m a hospital several months 
with recurrent febnie attacks assoaated with ]omt pams and a 
diffuse erj'thematous rash, but comparatively free from symp- 
toms m the afebnle penods After several negative results a 
menmgococcus w as grown from the blood on two separate occa- 
sions The spmal fluid w'as negative and there were no menmgeal 
symptoms at any tune She w’as bemg given antunenmgococcus 
serum mtravenously, with improvement, when she met with 
an acadent resultmg m a severe head mjarj"^ from which she 
died m three days Autopsy revealed a large recent subdural 
hemorrhage as the immediate cause of death, together with 
small multiple foa of infection scattered through heart muscle, 
spleen, hver, and kidneys 

hlalta fcxer, runnmg a course similar to tj-phoid, but with 
the more constant occurrence of relapses, is of interest because 
It has been found endemic m Texas The disease is transmitted 
through the medium of goat’s milk and the recent fad for drmk- 
ing this, together with the increase m goat herds throughout 
the country , maj bnng about its more wide-spread distnbution 
Caused b> the ^Iicrococcus mehtensis, diagnosis rests upon 
the results of blood-cultures and m the agglutination reaction 
with this coccus 

Another animal-borne disease of man recentlj descnbed bj 
Francis, of the Public Health Service, is the infection b> the 
Bacterium tularense Probabh transmitted from the rodent 
to the human b> tlie bite of an insect, it is characterized b} a 
high fcxcr of a continuous tj-pe of sexeral weeks’ duration, 
togcUier witli an adenitis, often suppuratixe, regional to the 
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bite Nearly all the human cases other than laboratory mfec- 
tions have thus far been confined to Utah, although the organism 
was found first m the ground squirrels m Tulare County, Cah-' 
forma A third focus was descnbed m Indiana As m Malta 
fever, the final diagnosis rests on the agglutination reaction, 
although the occurrence of a continued fever with a local sup- 
purative ademtis m a farm worker or m one who has come m 
contact with squirrels or rabbits should lead to the suspiaon 
of tularemia 

Glanders or farcy, a very rare mfection m man, gives nse 
to a contmuously high fever Diagnosis is difficult, but a history 
of handhng horses, together with adenopathy, slcm and mucous 
membrane lesions, is suggestive As the disease is a septicemia 
the causal organism, Bacillus mallei, may be grown m blood- 
culture 

<0f the mfections caused by protozoa and other animal 
parasites and mamfested by pyrexia of long duration, malana, 
of course, is pre-emment Malana, m this country at least, 
IS one of the most satisfactory of jnfectious diseases to en- 
counter, smce its cause usually can be determmed readily and 
speedily, and an effiaent treatment started with, as a rule, 
rapid results Osier’s very true statement that “any fever 
which resists quuun is not malana” unfortunately has been 
the cause of the neglect of proper blood exammations before 
treatment and, consequently, most fevers ansmg m malanal 
distncts are given quuun without proper mvestigation This 
naturally leads to mistakes at tunes, and I have always msisted 
that plasmodia be found before treatment be started, m the 
belief that the febnle case of malana is rare m which parasites 
cannot be discovered by the competent observer withm forty- 
eight hours A man labeled dengue fever dunng his four months’ 
residence m the Malay Penmsula was given qumm occasionally 
for his contmuous low fever and malaise, although no blood 
exammations were made Estivo-autumnal parasites promptly 
were found on his return to this country and the whole condi- 
tion immediately cleared up under mtensive quuun therapy 
From expenences such as these one is tempted to add to Osier’s 
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a:aom the admonitioii “no quinm in fevers "without plasmodia 
m the blood ” 

Tnduniasis m the milder cases often resembles tj’phoid 
m regard to the fever, diarrhea prostration, and rose-giots, 
but the differential blood-count is so absolutely diagnostic 
between the two that there can be no excuse for confusmg 
them together The classical picture of the edematous face 
and se\ ere muscle pains may not be seen in the hght infections, 
and the disease no doubt is overlooked simply because no differ- 
ential counts are done durmg the coume of the fever 

Spirochetal disease, one of the most important m all medi- 
cme, naturall}* plajs a promment part as a fever producer, 
and no discussion could be complete "without the mention of 
sjphilis 111 the secdndary stage fe\er .occurs frequentl}', but 
as a sj-mptom rarely dommates the pictare In late \Tsceral 
lues, howe\er, a contmuous fever lastmg for months has long 
been known, and may mimic typhoid, tuberculosis, or sepsis 
The liver imdoubtedh is the organ most commonly invoked 
m febrile sj^ihilis and is frequently accompanied by a splenomeg- 
alj or an anemia In the well-known case of Edwards a septic 
fever persistmg for tiio months "with daily \’ariations at tunes 
of as much as S degrees subsided almost "within a week from the 
beginnmg of specific treatment In these day s of routme Wasser- 
mann tests m hospital and clinic "viork such an mstance would 
be rare, but in pm ate practice it still occurs Our most frequent 
blunder seems to be m thinking that the soaal status of our 
own particular patient is such that it precludes syphilis 

Among other febnle spirochetoses are rat-bite fever, infec- 
tious jaimdice, and spirochetal bronchitis Considered rare, 
they arc assummg more importance m this country and must 
be reckoned \nth True relapsmg fe\er, found occasionally 
as an importation m a seaport town has twice been reported 
endemic m this country , and probably will be found more "wide- 
spread Without blood examination it readily would be mis- 
taken for malaria, the natural drop m fe^ er at the end of a par- 
oxysm being taken for the qumm effect when that drug is pxen 
blindly Vincent’s stomatitis and angma gixes rise to a con- 
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tmuous fever of low degree, but the local signs are such as to 
direct attention immediately to the source 

Rocky Mountam spotted fever, limited to the northwestern 
states, and espeaally Idaho, Montana, and Wyommg, occurrmg 
m the sprmg and early summer, transmitted by a tick to man 
and probably caused by a micro-organism of varymg mor- 
phology, presents m the mfected distncts a frequent cause of 
temperature elevation for from two to three weeks The diag- 
nosis IS made from the diaractenstic macular and purpunc 
rash, appealing first on wnsts and ankles and later on other 
parts of the body The seasonal and geographic madence of 
the disease likewise is of the greatest importance m its identi- 
fication Typhus fever, probably a.km to this but with a rash 
of somewhat different character and distribution, would be 
difficult of differentiation were it not for the fact that the one 
IS a disease of open mountamous country, while the other is a 
disease of filth and overcrowdmg m cities 

Fortunately the ranty of mycotic disease saves us from 
more numerous errors m diagnosis In the United States there 
are several vaneties of these closely related fungous mfections, 
and as they most often resemble tuberculosis, cases are found 
occasionally m hospitals devoted to that condition Actmo- 
mycosis m the classical form of “lumpy jaw” is recognized 
readily, but when it affects only the lung it is mfimtely more 
difficult of recognition These mfections if limited to small 
skm lesions do not necessarily give a pyrexia, but when visceral 
or systemic mvolvement is present then a fever occurs which 
maj' contmue for months Diagnosis can be made only by 
cultunng and identifymg the particular fungus present Two 
vaneties are of espeaal mterest masmuch as they are fairly 
well limited to certam localities — the blastomycoses of the 
temtorj' around Chicago and the coccidioides of the San Joaqum 
Valley m this state 

NOH-DSFECTIOUS CONDITIONS 

Of the non-mfectious conditions responsible for a long- 
drawn-out fever malignancy certamly occupies first place. 
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Here an mtermittant tj-pe of fe\er probably is more character- 
istic than a true contmuous one, although from statistics 
espeaallj of dlgestl^e tract carcmoma, the latter seems bj no 
means uncommon A studi* of the question is bemg made 
m this clmic and, although as yet mcomplete, results so far 
■would mdicate that nhile occasional nses are common, a con- 
tmuous fe\er lastin g ■weeks or months is infrequent and then 
usual!} due to ulceration In Fig 69 is shoum the fe\ er cur\ e 
of a man ■who entered the ward m fair condition, but with a 
definite stomach carcmoma No cause other than this could 
he found for his prolonged fever, a fact confirmed later at post- 
mortem L}’mphosarcoma and Hodgkm’s disease, conditions 
m a measure alhed to mahgnancy, are almost constantly accom- 
panied by p}'rexia Frequently this takes on a highly char- 
actenstic picture, the so-called Pel-Ebstem fe\er marked b} 
fe\er for some da}s, altematmg wuth penods of normal tem- 
perature, the whole c}cle recumng o\er long penods of time 

A t}pe of fe\er not unlike this last is that seen in the condi- 
tion known as “ball-^al^e calculus,” where a gall-stone is im- 
pacted at the end of the common duct and penodicall} blocks 
the flow of bile Durmg the mtenal of obstruction there is 
jaundice together wuth a febrile reaction these subsidmg as 
the stone sinks back and the obstruction is rehe\ ed This alter- 
natmg pj^exia, knowm as the “intermittent hepatic fever of 
Charcot ” may contmue for months and greatly resemble that 
of the Pel-Ebstem Uiie 

Disease of the hematopoietic organs, notably the leukemias 
and pernicious anemia, usual!} are marked b} an irregular but 
continuous fei er In pernicious anemia this ma} at times gii e 
rise to diagnostic difficulties on account of the similant} of the 
picture to subacute bacterial endocarditis w itli its fe\ er, anemia, 
pigmentation, splenomegal} , and heart murmurs 

In tlie at present well-tilled field ot tlie endocrms fe\er 
docs not pla} a prominent part. OieractiMt} of the th}roid, 
probabl} in consequence of tlie speeding up of metabolism ma} 
giie rises m temperature o^er a considerable penod The 
fruste form of h}'perth}Toidism with its loss of weight rapid 
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pulse, nervousness, and low-grade fever, formerly frequentiy 
was mistaken for early tuberculosis until tlie advent of basal 
metabolic detemimations made tlie differentiation easy 

Of diseases of the nervous system, epidemic cnccphahtis, 
like pohomyehbs, is ushered in by a fever of no definite type 
Usually of too short duration to be considered with the con- 
tinuous fevers, it may sometimes persist for a time as a major 
symptom In one man the only symptoms for three weeks 
were fever ranging from 99° to 102° F , mdefinite muscle pains, ^ 
and diminution of the deep reflexes, until paralyses of arm, 
tongue and eye muscles, parasthcsias, and somnolence marked 
tlie condition as lelliargic encephalitis Tumors, vascular 
insults, and traumata of the bram and cord may at times lead 
to prolonged and erratic elevafaons m temperature, probably 
^ largely due to disturbances of the heat-regulatmg center At 
tunes this may lead to real difficulty A woman tlie victim of 
a left-sided hemiplegia from a thrombosis, immediately after- 
ward developed a fever, at first of low grade, but later bccommg 
contmuously high and remaming so until death two months 
later, and defymg all efforts to ascertam its source As no 
postmortem was done it is impossible to say whether this was 
due to difficulties with the heat-regulatmg mechanism or to 
some undetermined infection 

Fmally there are tlie cases, fortunately rare, where fever is 
present over long periods and associated with marked neurotic 
tendenaes Only after the most exhaustive search, bcanng in 
mind espeaally hyperthyroidism, glandular and abdommal 
tuberculosis, hidden streptococcus infections, and syphilis, 
have we any right to even consider such a fever as the essential 
fever of a neurosis Some years ago a young girl was under 
observation for months with a daily afternoon rise of about a 
degree, together with definite neurotic symptoms, alUiough 
these were not even thought of as a cause for the pyrexia A 
diagnosis of genital tuberculosis was made and an exploratory 
done Absolutely nothing was found on a most careful search, 
a normal appendix was removed, and a malposition of the 
uterus corrected At the request of her family she was assured 
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that her trouble had been corrected and, Tvhether fast hoc or 
propter hoc, her fever prompt!} stopped and has never returned 
Such an mstance as this sorely tempts one to a diagnosis of 
"p^'chic fe^ er,” although "fever of unknown ongm” is perhaps 
a safer and more conser\’ative conclusion 

From this rdsumg it is obMous that at times the problem 
may be far from simple As mentioned, the great majoritj 
of cases "will fall mto the t}-phoid tuberculosis, and pyogemc 
group, but e\en here difficulties frequently arise Naturall}’-, 
mudi help comes from the laborator}' AMiere a bactenologist 
IS available blood-cultures should be taken and repeated often 
One positi\ e result is worth several negati\ es The white count 
and exammation of smears should be done early and frequently 
A mistake often made in this procedure is m lookmg over the 
smear wnth a low-power glass m order to save time The oil 
immersion m\ anably should be used and the red cells exammed 
with the whites, as onl} m this way can the asexual estivo- 
autunmal parasites be found The urme must be looked at 
microscopically if pus is to be found Fmallj, daily phjsical 
exammations of the patient must be made, unless his condition 
prohibits, for a lesion which has been hidden for weeks maj 
become obMous o\er night 
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A CASE OF ADULT MYXEDEMA AND ONE OF CHILD- 
HOOD MYXEDEMA 

Our mission is to heal the sick It is, unfortunatelj onh 
too true that many of the recent marvelous and fascmatmg 
advances m chmcal investigation and laboratorv science have 
resulted m mtncate and comple'^ diagnoses for the patient, 
but m little, if any, treatment In a considerable percentage 
of medical conditions the curing of disease is at present im- 
possible'' An ambiguous therapy permits at tunes amehoration 
of sv-mptoms, possibl> postponement of death or arrest ot the 
affliction for some years, but our most valiant efforts are em- 
barrassed bv a V ague uncertamtj In a fair number of maladies 
however, we have the good fortune to be provided with more 
or less specific remedies which enable us ofttimes to abolish a 
particular disease altogether or almost accomplish this most 
desirable end Bearmg m mmd then our prmqpal mission 
as ph^siaans — to heal the sick — it would seem incumbent 
upon us all to be most intimatelv familiar mth ev erv diagnostic 
and therapeutic phase of those maladies for which we have a 
cure or v erj' nearly a cure Expenence seems to mdicate that 
the time vv ould not be w asted that might be allotted to a small 
course m the medical curriculum dev oted to the mtensiv e studv 
of these particular conditions For surelv the pubhc have a 
claim upon us to this degree at least, that we should, with prac- 
ticallj no exception, recognize and relieve those suffenng from 
curable lesions Obviouslv reference is made to such diseases 
as diphthena, malana svphihs acute appendiatis, auncular 
fibnllation thv rotoxicosis, and mv-vedema to name onlv a 
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few of them, where early diagnosis and prompt drug serum or 
surgical therapy will save life and prevent suffenng 

Myxedema stands out conspicuously as a malady remark- 
ably amenable to cure Hardly another disease can be men- 
tioned wherem such truly miraculous changes may be pro- 
duced through the knowledge gamed by medical mvesbgation 
It might be thought that these mtroductory remarks are quite 
superfluous if it were not for the fact, of which we apparently 
need frequent remmder, that these “curable” diseases referred 
to above are often not recognized and the patient not reheved 
From recent wntmgs this has been shown to pertam m the 
majority of mstances to cases of myxedema Most of these 
patients have consulted many physicians before rnming to the 
one who recognizes the proper diagnosis This seems not only 
a great misfortune, but a phenomenon rather difficult to under- 
stand m view of the remarkable signs and symptoms that 
myxedema patients exhibit In fact, a careful history and 
pnnapally a keen mspection of the patient will almost mvan- 
ably reveal the diagnosis if the examinmg physiaan but have 
it m mmd However, even for those modem “dimaans” who 
have been brought up under the atmosphere of elaborate labora- 
tory mvestigation, the diagnosis is today rendered extremely 
simple, for we have m the basal metabohc rate determmation 
a valuable and rehable test for this marked grade of thyroid 
msuffiaenc}’^ It is now well known that the great majority 
of patients suffermg from myxedema (unless already treated 
with thyroid extract or thjToxm) will show a metabohc rate of 
more than 20 per cent below the theoretic normal The greater 
number, mdeed, will have rates between 30 and 45 per cent 
below normal Such low readmgs are very rarely obtamed m 
any other disease Therefore there is no excuse even for those 
physiaans not gifted m the fine art of careful mspection, for 
they have m the metabohc rate a diagnosis made for them, 
as it were 

It therefore seems appropnate to record herewith an m- 
stance of adult myxedema Many photographs of the patient 
are mcluded which tell the story of his illness, from its onset 



ADULT AND CHUDHOOD MYXEDEMA 


329 


through its progressi\e stages until the diagnosis “was finalh' 
made, and then the startlmg changes wrought in that mdl^udual 
b\ thyroxm There will also be recorded a case of “childhood” 
mjwedema, the term “childhood” bemg used after the sugges- 
tion of 2klurray B Gordon, who has recentl}' pubhshed a ^lendid 
review of this condition as it exists m North America 

A Case of Adult Myxedema — G C , U C E , No 13,471, 
0 P D No 80,463, age ilnrly-etghl, single, American This 
patient was first seen on the ^Medical Service October 27, 1921 
At this time it was difficult to obtam a complete historj’ be- 
cause of the listless, apathetic, dull, sleepj* condition of the 
patient Many times dunng the course of mterrogations he 
fell asleep, and the answers came slowly m a monotonous, 
extraordmanly deep voice The mental processes were evi- 
dently sluggish Before progressmg further it may be appro- 
pnatelj remarked that the patient’s attitude as descnbed above 
should of Itself attract the attention of the examining physiaan 
to the possibihtx' of myxedema 

The/oMii/y history of our patient is unimportant, there bemg 
no sunilar condition m am of his relatives nor even symptoms 
of a milder hypothyroidism There is no goiter in the family 
Both his father and mother hved to the age of seventy-two 
and the patient was one of 16 children, only 5 of whom survived 
an epidemic of smallpox He was bom m Chicago and hved 
there until he was about one vear of age, then for five years 
he hved m Kansas, and ever smce m northern California From 
the age of sixteen to thirty -six he worked as an electriaan, 
but has been unable to do any work for the tn o years previous 
to our seemg him ileasles and mumps as a child, “typhoid 
pneumonia” at the age of tiventy-one (ill two weeks), jaundice 
off and on for two years m 1917, and a neissenan infection at 
the age of tvsenty-one comprise the mfecbous diseases that he 
had contracted No acadents had occurred and no operations 
had been performed 

His complamts on entry’ were puffiness of the body, drowsi- 
ness famtmg spells, draggmg feet, and slow speech The onset 
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of Ills illness sccnicfl lo bear some rcl.ilion to llic so called 
“tyiilioid piieunioni.i" in lli.it he liisl noted some swelling wlicn 
h(‘ w.is twenty-one ye.irs okl, two weeks .iftei he liiid returned 
to work followinjj; the above infect ion 'tins swcllnif' lusted 
only a few weeks '1 liis w.is seventeen yeais .iko 'I lie luifliiicss 
ber.uiie Kciici.vliml about two ye<iis later, at the .ikc of twenty- 
tliice, .111(1 the jiiitient thought th.it it was due to ])oison from 
the fumes of (oppei works whi'ie he h.id been employed for 
tliiec months, .ilthough none of the othei workcis were so 
.ilTe(tcd 'Mils ])u/lincss has peisjsled in v.iiymg intensity 
since that time, and for ni.iny yeais h.is involved the face, 
Igis, and eyes p.utieul.iily, the trunk, .iiiiis, legs, hands, .iiid 
feet, ill other words, inctty much the eiitne body 

About the s.ime time, namely, lifteen ye.iis .igo, the jiatient 
bc'g.in to be veiv diowsy 'I'liis lelhaigu, sleepy st.ite stc.idily 
incieased, and l.itely the p.iticiil has slejit fioiii twelve to four- 
teen houis at night .uid often sevei.il houis duiiiig the day 
as well lie mentions .in instance .i ye.ir .igo when he almost 
went to hlcc)) while getting off a street-c.ii, .mil, although he 
w.is conscious, he could not seem to movi* of his own volition 
and h.id to be escorted home lie lemained in this coiidiliim 
foi several days, ,ind after that w.is in bed most of the time 
for eight weeks In leient years he h.is had numerous di/y,y 
spells, fre(]iioiitly falling on the street oi at home without really 
losing consciousness, .md, of couise, without any convulsions 
or incoiitinciice 

About eight yeais .igo the p.itienl’s feet began to drag .iiid 
now he moves about very sluggishly Speech likewise bei.ime 
hc.ivy, thick and slow, and the itiloii.ilioii of his voice bei.imc 
very decji .uid low Also .ibout this time his hair bcg.in to 
fall out, lc.iviiig him almost bald, but, lurioiisly enough, it h.is 
grown 111 ag.iin on three ditTcreiil occ.isions, only lo f.ill out 
worse than before 'I he ban on Ins body for the most part 
dis.ippcarcd At iireseiit he sh.ives only tw'icc a week I'or 
many ye.iis he noticed that he never perspired and, likewise, 
th.it he alw.iys fell cold He felt this so aeiilcly at night th.it 
he required mudi tovering .iiid even blankets in immedi.ite 
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contact mth his body Fortunatelj% v>e i\ere able to obtain 
photographs of the patient at the ages of twentj-one, twentj- 
five, and thirt 5 ’-one, and the reader is referred to these, which 
show the alert, bnght, cheerful expression pnor to the onset 
of his illness, the change already well exndent four j^ears after 
his first sjTnptoms were noted, the progressive heaxnness, puffi- 
ness, and thickness of his face and bodj m the following years. 



Fig 70 — Cast I Age t\icnt>- 
onc j-ears Note the bright, alert 
features, plentiful curlj hair, slender, 
erect figure This picture \ns taken 
before the onset of thtToid dehaenej 



Fig 71 — Case I Four jears 
later, age tMentj-fi\e First c\j- 
dence noticed of hciMness of the 
features and gain of vi eight 


and finallj , the extraordinarj picture shown at the age of thirtj'- 
cight, when he first came under our obsenation 

On examtnahon one observed a large, heaxw-set man, drowsj' 
hard to arouse mo\ mg slow h and ^ cr> deliberate!} , and speak- 
ing w ith a deep rumble to his x oice His w eight w as ISO pounds 
Four }cars before his weight had been 165 pounds, and prior 
to the onset of his illness age twent}-onc it had been 145 
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pounds His skm was very cold to the touch, very dry, quite 
- thick and rough, with a httle scaling His complexion was very 
charactenstic of m3^edema, namely, the “Christmas-red- 
apple cheeks” described by the French chmcians This rather 
pasty yellow background with bnlhant red cheeks is a picture 
/ quite different from jaundice, pernicious anemia, or nephntis 



Fig 72 — Case I Six years Fig 73 — Case I Age thirty- 
later, age thirty-one Striking change eight years Patient’s appearance as 
as compared with Fig 70 Con- first seen by us Myxedema pro- 
siderable gam in weight Face puffy, nounced 
less hair on head Expression de- 
cidedly dull and apathetic 

The rest of the body skm was quite pale and the apparent 
anemia was confirmed by the blood-count detailed below 
The axillary, pubic and body hair was quite scanty His 
head was not entirely bald, but almost so, there remammg a 
few scattered hairs that had the consistency of wiiy bnstles, 
h ping very dry and coarse His face was round and the features 
thick and puffy The palpebral apertures were narrowed, the 
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ej’elids puff} , the nose thick and broad, hps thick, and tongue 
large Hearing T\as impaired m both ears, suggestmg a myx- 
edematous infiltration of the mucous membrane of the eustachian 
tubes not mfrequently found m this condition The pulse- 
rate ^a^ed between 52 and 64 before medication was instituted 
The \ olume and tension w ere poor The extremities w ere thick 
and looked edematous, but there was very httle pitting on pres- 
sure (It IS to be understood that only positi\e findmgs are 
herewith recorded and that the organs not mentioned are to 
be considered as ha^■mg been found normal ) 

Laboratory findings Unite normal 

■Blood-count Hemoglobm, 58 per cent , red blood-cells, 
2,608 000, white blood-cells 4000 Differential count normal 
Platelets normal 

Wasserntann negati\e 

Phthalein First hour 25 per cent , second hour, 15 per 
cent , total, 40 per cent 

E’ood-sugar curve 0078 0111 0129 and 0113 
i-Rays of hand and d>.ull were negative 
Basal metabolism 45 2 per cent below theoretic normal 
In addition to the abo^ e str ikin g findmgs it should be men- 
tioned that his temperature was roarkedh subnormal, namely, 
35“ C 

The patient remamed m the hospital for four months Dur- 
mg this time se^e^al electrocardiograms were taken which con- 
sistenth showed nght bundle branch lesion and m\erted T 
w:a\es, yustifymg the assumption of some myocarditis 

After remammg m the hospital for four months the patient 
reported to the Ductless Gland Clmic and has been under 
regular obser\ ation there up to the present w ntmg His treat- 
ment throughout has been purely thyTOxm admmistered by 
mouth,' and the dosage employed together with the basal meta- 
bolic readings at \arymg times dunng its administration can 
be followed on the accompanying table It will be noted that 
the rate gradually rose until it went as high as 5 1 per cent 
abo\c normal It will be noted that about 1 mg of thyroxin 
per da\ was quite sufiiaent for the first few months to control 
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the metabolic rate and to produce the extraordinary changes 
to be described presently, but that tolerance for this drag 
seems to have increased, in that at tire present time he is taking 
double tins amount without further loss of weight, nervous- 
ness, or tachycardia, and it seems that 2 mg of tliyroxin per 
day IS necessary to maintain hun in his present condition 


pAte 

Basal tnctnboltsm 

Tempen 

ture 

FuWc 

Welglit 

pounds 

Thyroxin, 
dail> dose 

On entry 

45 2 per cent below 

35 

52 

176 


Nov 2/21 





0 4 

Nov 14/21 

26 3 per cent liclow 

36 8 

64 

169 

0 8 

Nov 2S/21 


37 4 

80 


0 8 

Nov 30/21 

1 




0 4 

Dec 11/21 

8 S3 per cent below 

36 6 

74 

151 


Dec 13/21 

r me down noticed coming 






on head Edema cleir 






mg up 




0 8 

Jan S/22 

13 9 per cent below 

36 

70 

147 

1 0 

Jan 19/22 

9 6S per cent below 

36 

60 



Jan 23/22 


36 6 

66 


1 I 

Jan 30/22 


36 

54 


1 2 

Feb 3/22 

5 1 per cent plus 

37 

70 

143 

0 8 

Apr 6/22 

0 12 per cent below 


68 

147 

3 0 

May 26/22 



68 


1 5 

June 27/22 

IBcen ^^orklng p-ist month 


60 

IB 

2 0 


It hardly seems necessary to present any detailed descrip- 
tion of the changes that occurred in this patient under thyroxin 
because the accompanying photographs speak for themselves 
It may be remarked, however, tliat he has grown a heavy amount 
of hair on his scalp, which is soft in texture, that his weight 
has decreased 25 jiounds, that his temperature has come up to 
normal, that Ins pufiincss has entirely disappeared, that his 
facial expression is so completely changed that one would barely 
recognize him as the individual who first came to us nme months 
ago He IS back at work, steadily gaming in strengtli, his speech 
IS rapid and higher pitched, Ins attitude alert, bright and cheer- 
ful, and his entire appearance and demeanor utterly transformed 
He again shaves daily His appetite is very good He is no 
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Fig 74 — Case I Before treat- 
ment was started Note thick nose, 
puffv lips, pigmented face, baldness, 
and sleep} , heavv countenance 



Fig 75 — Case I Three weeks 
after th}TOMn was started Note 
thmning of chin and neck, and espe- 
ciall} the bnght, wade-awake expres- 
sion Palpebral apertures markedi} 
wadened as compared wath Fig 74 



Fif 76 — Case 1 Three weeks 
later Note further reduction in puf- 
finess of face and neck Also note 
beginning of hair growth, which is of 
a fine texture Eves still bnghtcr 



hig 77 — Case 1 Februaia, 
1922 four months after beginning 
th>TOxin therapa Note the hcaa-j 
growth of hair Facial expression 
more aouthful and cheerful 
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loui'oi <on4tii)i\lccl. Ilu him thiown off most of hm extra covor 
lit iii|fhl and no lonj'er feels the cold. In fact, this nu leaned 
waindh of (lie I)ody and (ho loahVation tif it was the fust chani'c 
noted by the iwitiont nftei thyioxin was l)oj;un. It seems 
oiiK to believe and embimasslng to round (hut. this i>alieiit 
went (lie loninls of pliyaieiuns foi ovei ten yeiiis in iiuesl of 
dnij'iiosis ami icHef, and it is beuiuae of this that Ids ease has 
been heiewlth letouled. Myxedema is not a coniinon disease, 
but It should not be leleprated to the c ate>;my of medical raieties, 


Mk 7a ( iini< I Aii|*iii)l, t'>2A Him nioiiihit iitlii Ini’inniii)' ii'<a>iirnl. 
Noll* liuivy ptDXNlli Ilf liiili mill (iimpiii wlili I ly 70 One iiuti'n ii nliiillmil) 
iiKiilii to |)Ii lull' litld II nfM iiti’oii yi>iiiii iit>i) 

and oin expeiieme with that of otheia leiently ])ublished leads 
one to believe that theie aic manv suth jnitientH in oiii unn- 
inunities uiiie(oi;ni/id and iijmeic'i'aiiily atlliited 

A Cniio of Chlldliood Myxedema. In l''ndo( iiiiolopy, Minch. 
V)17, vol f), ]))) 2S.S, Muiiav H Coition piesdits a atudy 

of 280 tases of thildhood m>xeilem.i I lint li.ive been n polled 
111 North Ameilci Sixty tases hail pievioiisly been tollertctl 
and publislud by Oslei 'I he locations of the 280 case's lepoited 
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by Gordon included twenly-seven states and Canada Cali- 
fornia receives credit for liavuig reported 4 cases Ihe case 
to be recorded below makes the fifth in California Females 
have a preponderance over males of 2 to 1 and our patient 
was a girl At present clmicians must depend upon the history 
and physical signs for their diagnosis of childhood my\edema, 
and this diagnosis is rarely difficult, yet often missed, suice 
it was tlie feelmg of botli Osier and Gordon Uiat considerably 
more tlian 340 cases have occurred m North America As 
yet basal metabolic readmgs m children seem not sufficiently 
standardized to be entirely reliable and, tlierefore, this labora- 
tory aid IS not available at the present time When it is pos- 
sible to transform a dull, stupid, repulsive lookmg, idiotic child 
mto a bright, cheerful, normal-appearmg youngster by Uic 
simple admmistration of thyroxm or tliyroid extract, it seems 
truly pitiful tliat such children should be permitted to wander 
about m their patlietic condition for want of a sunplc diagnosis 
and simple therapy, and agam for this reason the following 
case is placed on record 

B L , U C H , No 9966, 0 P D , No 73,013, age fourIccH, 
American The fatlier and motlier of Uie patient, both Ameri- 
cans, appear to be normal, one sister, a year old, seems normal, 
and one brother, aged twenty-six, is normally developed and 
of normal intelligence One brother died of pneumonia at the 
age of three weeks, and one sister died of spinal meningitis, 
aged twenty-one There have been no sumlar disturbances in 
tlie family There is no history of goiter The child was born 
m Humboldt County, Califorma, and lived tlicre for ten years, 
tlien in Portland, Oregon, for one year, and since that tmie 
she has lived in Corning, California Ihe mother states that 
she was “weak and run down” before the birth of the patient, 
which took place at full term and was a normal delivery '1 he 
httle girl was breast fed for one year and apparently talked 
and walked at tlie normal period Her teeth came slowly 
List of childhood diseases includes measles at three years, whoop- 
ing-cough at six, mumps at nine, chicken-pox at ten, all with- 
out comphcations Menstruation began at twelve years The 
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periods ha^e been irregular the second penod occurring six 
months after the first, and since then at mtenmls' of about 
three months The flow howcAer, is then copious lastmg 
about seven or eight da> s 

When an mfant the patient cried most of the tune WTien 
\ery >oung she perspired quite freelj* about the head and face 
Possibly the first sjmptom that has any bearmg on her present 
condition vas the fact that from birth on she has always been 
extremelj constipated, often gomg se\ eral daj s ithout a stool 
^^^len old enough to be understood she began to complam of 
frontal headaches, ivhich contmued until ten jears of age, 
when an operation was performed (to be mentioned present!}), 
smce which time the headaches ha\e been less severe An 
important pomt m the mother’s stor}' is that the girl’s appetite 
has alwa}s been poor m spite of which she has mamtamed 
good weight , The mother has been aware of the fact that the 
child’s skin has alwa}s been coarse and dr}*, thick and rough, 
and -that her hair likewise has been coarse and dr}' Vision 
apparently has'alwa}s been good and her tongue has ne^er 
been markedl} enlarged, nor has droohng e\er been noted 

At about fi\ e } ears of age the mother first noticed a small 
lump subcutaneousl} m the midhne under the chm and seemmgh 
abo\e the th}TOid cartilage This little mass grew slowh m 
size for about four }ears, that is, until the age of nme }ears, 
and tlien mcreased rapidh to about the size of a walnut It 
then hung pendant on her neck and caused the little girl con- 
siderable trouble m swallowmg Dr Rocke} of Portland, 
removed this grow th when the girl w as ten } ears old According 
to the mother only the tumor was remo\ed, and smce the 
operation no change w hate\ er m the child s condition has been 
noted either for better or for worse except for a decrease m the 
headaches The child is irntable at times, sensiti\e about her 
condition, and cnes easih Her mental condition when first 
seen m March, 1921 was about as follows The mother de- 
scnbed her as being interested m thmgs about her, hkmg to 
pla} with dolls but preferring to be alone and not m the coni- 
pan} of other children Formerl} she pla}ed with other chil- 
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dren, but always witli tliosc younger tlian herself She rarely 
says much The mother says that she has been m school m all 
about tlurty-si\ months at irregular periods, and has recently 
been placed m the fourth grade 

Exaimmhou — ^The appearance of the child is very sinking 
She IS heavy set, wiUi thick, dull, stupid features, broad, thick, 
saddle-nose, puffy eyelids, swollen lips The skin generally 
IS dry and coaise The hair grows low on the forehead and is 
verj' dry, straight, and coarse There is a hea\’y growth be- 
tween the eyebrows The shape of the skull resembles tliat of a 
monkey The breasts are unusually well developed and ab- 
normally large for her age There is a slight growth of pubic 
hair The mandible is almost infantile and the lower part of 
tlie face is poorly developed The thyroid gland cannot be felt 
The abdomen is enlarged and protuberant The height of tlic 
patient is 4 feet, 6 inches, v?eight 7 1 pounds i 
Laboralorv findings Urtne negative 
Von Pirquet negative 
Wasscrniauii negative 

Blood-count shous a slight secondary anemia Differential 
normal 

Plasma carbonates COs 56 7 

Blood chemistry Urea, 14 mg per 100 c c Non-protein 
nitrogen 27 mg per 100 c c Crcalmm 1 41 mg per 100 c c 
Blood-sugar curve 0 088, 0 135, 0 205, 0 011 
Blood-pressure 90 systolic 

\-Ray Chest, negative Hands, general rarefaction of all 
bones Skull, negative except for uncrupled canine 

Mental age (Bmet-Simon test) seven years — seven years’ 
retardation 

The patient has been under observation in the Ductless 
Gland Clinic for somewhat over a year, reporting at regular 
intervals She has been constantly receiving dunng this time 
varying doses of thyroid extract In one year and a quarter 
she has grown 1 mch, and during the last few montlis she has 
gamed 25 pounds This has been reduced to 7 pounds Her 
mental age has not improved under treatment, although she 
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seems more alert Howe\er, there has ^een an extraordmary 
change in her physical appearance, espeaallj- in .that of her 
face This is readily seen by comparing the photographs of her 
condition pnor to treatment mth that after thjToid extract 
had been admmistered for several months Her skm has altered 
remarkably, now bemg smooth, dehcate, and warm Her hair 
has likewise been transformed, bemg luxuriant, glossy, and 
curly Her nose is no longer broad thick, and saddle shaped 
and the thick, protrudmg bps have altered considerably In 
fact, one would hardly beheve that the child seen m Fig 80 
is the same indmdual shown m Fig 81 She is no longer con- 
sbpated and her appetite has impro\ ed She agam plaj s with 
other children 

The dose of thjxoid extract has ^a^ed from 2 grains of 
Burroughs and Wellcome’s tablets daiK to grams This 
IS not a large dose For man} months she has been recei\Tng 
3 grams dail}, and an} mcrease over this amount makes her 
nervous and produces msomma After she had been under 
treatment for about six months pitmtar} extract was added 
to the therapy because of the fact that her menstruation was 
.still occurnng at mteri-als of three months At first she was 
gx\en antenor lobe pituitary B and W 6 grams dail}, and 
after six months this was changed to whole gland pituitaiy, 
6 grains daily The effect on menstruation was prompt and 
salisfactor} , penods occurnng regularl} e\ ery month 

The results of therapy m this patient have been \ er} gratif} - 
mg in some particulars as e^^denced by the accompan}’mg 
photographs 'However there ha^e been disappomtments as 
'I'ell, in that her skeletal growth has been slight and her mental 
adianccment, as gaged b} Bmet-Simon tests, practicall} ml 
^^^lether better results would ha\e been achie\ed if the diag- 
nosis had been made many } ears before is a pertment mquu} 
It might be mterestmg to change from th} roid extract to th} - 
roxm and note whether additional success is obtamed from 
such a procedure In am case specific organic therap} m 
childhood m}'xedema is one of the tnumphs of medicme Man} 
cases are entire!} cured, others much impro\ ed as m the present 
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Fig 80 — Case II Before treat- 
ment, March, 1921 Note stupid 
appearince, saddle-nose, thick, pro- 
truding lips, straight, coarse Inir 


Fig 81 — Case II Si\ months 
after beginning treatment with thy- 
roid evtract Evtr'iordinarj change 
in features and expression Note 
especiallj hixiinanl, glossy, curly 


I3i 




Fig 82 — Case 11 Api cannee be- Fig 83— Case II One and one-half 
fore trcitnicnt, Mnrdi 1021 years later 
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instance still others apparently not influenced \er\ much 
The outcome would seem to depend as Gordon states on the 
amount of thjToid deficiencj*, the tune of the onset of the treat- 
ment, the age of the patient, and the regulantj' with which the 
treatment is earned out, together with the length of time imder 
treatment, the secret of success, therefore, bemg early diagno- 
sis with earl} and long-contmued treatment Mental defects 
seem most stubborn m the face of therapy Some patients 
alwa}s remam a few }ears behmd others of their age some 
make no progress whate^er while others de\elop to a certain 
mental age and then remam stationar}' 

It is hoped that the abo^e 2 cases will encourage phxsiaans 
to search for such patients m their commumties and it seems 
reasonable that the bnlhant impro\ement as demonstrated 
b} the accompan}-mg photographs will make those who read 
this article constantly on the alert for mstances of adult and 
childhood m}wedema 

Organotherapy and plunglandular treatment is the latest 
therapeutic org} of our profession Mudi of it is innocent 
and well-meanmg but it is misgmded and lackmg m sound 
foundation Some of it is downnght commeraal Maous, and 
disgraceful There remam some carefull} controlled attempts 
with certam products that mai deielop mto laluable procedures 
when sufficient cMdence has been pamstakmgly collected 
Howeier th}roid and th}roxm therap} is conspicuous!} suc- 
cessful and based on sound saentific methods, and finds its 
most bnlhant apphcation m the two conditions desenbed abo\e 
name!} , adult and childhood m}'\edema 
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DIET IN CERTAIN INTESTINAL CONDITIONS 

Many tunes we find ourselves looking far ahead, endeavor- 
mg to catch the first glimpse of some possibly unusual condi- 
tion, when, if we lower our ej’^es to the foreground, we find some 
extreihelj common conditions easilj"^ overlooked because of 
their commonness and yet none the less discomfortmg to the' 
patient 

It is for this reason I am mvitmg your attention to the 
present case, one of the most common found m the dime 

Mrs B is thirt}'-five jeare of age, her complamt is of con- 
stipation and headaches existmg many } ears 

The family history was negative save for the fact that her _ 
mother had chrome headaches 

As a child she had measles and scarlet fei’^er 
She had one attack of mfiuenza m 1919 and was in bed eight 
dal’s 

The menstrual historj- was quite normal She has given 
birth to 2 children, fuU term, no other pregnanaes 

The appetite is good, sleep good, she does not anse at mght 
The weight is mcreasmg Bowels alwaj-s constipated Uses 
tea and coffee m moderation No drugs, alcohol, or tobacco 
Present Illness — As far back as she can remember she has 
alwajs taken cathartics, usuallj two to three times a week 
Cathartic after cathartic has worn out its usefulness until the 
list has been exhausted Occasionall> she has gone to a phj’s- 
laan requestmg a new phj sic, and a prescnption has ansi\ ered 
for a tune, onl> later to be discarded with the others The 
conshpabon seems to be mcreasing, and the headaches, frontal 
and ^crtlcal, come more frequently These headaches are of 
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the migraine type, start m the mommg and mcrease m seventy 
until mght, when pain is localized bdimd the nght eye Nausea 
and vomitmg are at tunes present The headache passes away 
with a night’s sleep, but durmg the succeedmg tuent 3 '-four 
hours the patient feels weak A brisk purge is usually taken 
the day of the headache, and the passmg of the pain m tiventy- 
four hours is usually attnbuted to this medicme ^^^lat is 
called constipation is a lack of a movement without the aid of 
medicme Two or three days may pass and then some cathartic 
is taken Occasionally a hard, dry movement is had, and this 
is mterpreted as meanmg more physic is necessary No more 
than two days are allowed to pass without somethmg bemg 
taken, and lately it has been the rule to use a medicme every 
other day 

There is no abdommal or back pam, no tarry stools, no 
evidence of pus, but at times mucus is present 

On physical exammation we see a very well-nounshed woman, 
lookmg the age stated The dun and appendages are of normal 
appearance, sclera clear, eye reflexes normal, nose clear, teeth 
well cared for, tonsils small, but pharynx appears rather con- 
gested and moist Thyroid not enlarged Lungs clear, heart of 
normal size — sounds clear, rhythm regular — rate 80, blood- 
pressure 130/85 The abdomen is rounded, skm shows shght 
dermatographia, hver and spleen not enlarged The large 
bowel can be felt, especially the cecum, which is large and soft, 
and the descendmg colon, which gives the impression of a small 
firm cord There is no particular tenderness The pelvis is 
normal The deep reflexes are present and equal 

Specific gravity of the urme is 1018, famtest possible trace 
of albumm, no sugar, mdican slightly m excess, no casts, and an 
occasional leukocyte 

A gastric analysis revealed a normal aad curve nsmg to an 
apex m an hour and a quarter, then steadily dechnmg 

a-Ray screen of digestive tract shows a rather low stomach , 
l 3 mig in the left quadrant with the pylorus on a Ime with the ^ 
iliac crests, movable, peristalsis normal, and duodenal cap | 
large and smooth In six hours there is no gastnc residue, ' 
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the head of the meal is m &e termmal ileum In mne hours 
the cecum is filled and movable In tirenty-four hours most 
of the banum is in the cecum and ascendmg colon frith small 
masses m transverse descendmg colon and rectum An enema 
passes readily to cecum Haustra seen throughout, but m 
transverse colon and espeaally m the descendmg colon appear 
very narrow 

The stool IS well digested, it shows no fermentation and 
microscopically appears Gram negative with some Gram- 
positive rods 

The exammation reveals a rather healthy woman wnth very 
httle sign of disease, but showing the following mmor pomts 
a mildl) inflamed pharjux, a palpable colon, a shght dermato- 
graphia, mdican m the unne, a spastic colon, and a putrefactive 
tf-pe of stool 

And now regardmg her diagnosis As to headaches m general, 
the cause is legion To go mto a discussion of causes would 
occupy too long a penod Suffice it to saj the most likely cause 
IS an mtoncation 

I wish to speak more m detail on the constipation It is 
ferj necessarj' to get each mdividual’s detailed storj* of his 
constipation m new of the fact that everjone has a different 
idea of what constitutes constipation If our knowledge of the 
phj'siology of the digestive tract were as umfersal as our knowl- 
edge of the necessity of eating, and it should be, the discussion 
of constipation would become a lost art Some consider con- 
stipation as a failure of a movement daily, some call a hard 
mofement constipation, while others use the same term if the 
mof ement is not of a definite volume and consistenc} Conse- 
quent!} , it IS readily seen we must take each case and consider 
It b} itself One must not only know the immediate effect of 
catharsis, but the subsequent effect A brisk purge remofes 
a large folume from the bowel This folume is necessary to 
mamtam the normal peristaltic action After the sudden re- 
mofal of this volume it ma} take from two to three da}s to 
return to what the musculature and reflex action demands 
In the meantime there is no mo\ ement and another purge is 
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taken before a normal condition is reached Thus is kept m- 
defimtely a viaous circle 

These people frequently show a descendmg colon of small 
cahber with some haustra present, and are labeled spastic con- 
stipation, and treated as such The assumption is that the 
spastic condition of the large bowel comes from overstimulation 
of the vegetative nervous system, and I feel that this stimulation 
IS caused most frequently by some protem mtoxication The 
toxm can come from local infections m mouth, throat, nose, 
lungs, appendix, gaU-bladder, or putrefactive bactenal products 
resultmg from the action of the bacteria on food m the mtestmal 
tract 

From the laboratory we have learned that certain bactena 
break up complex protem mto ammo-acids, such as histidm, 
which are in themselves toxic to the body Normally these 
bactenal products are taken up by the hver, changed mto 
harmless ethenal sulphates, and excreted by the kidneys m 
a form recognized as mdican Escapmg through the hver mto 
the general circulation, these by-products will irntate the 
vegetative nervous system and cause other unpleasant symp- 
toms, as mental irntabihty, headaches, etc 

And now with regard to the presence of mdican m the unne 
Its presence means mtestmal putrefaction, bactenal m ongm 
Large amounts probably can be mterpreted as meanmg the 
hver IS able to destroy about aU the harmful elements With 
the presence of smaller amounts of mdican some putrefactive 
products may be escapmg mto the body The absence of mdican 
would mean one of two thmgs, either no mtestmal putrefaction, 
or that the hver by failmg to detoxicate the product allows the 
toxm to escape mto the general arculation 

The putrefactive orgarasms enter the mtestmal tract m 
numerous ways The food of the child may be contaminated 
by a parent harbonng these bactena A nasopharyngeal m- 
fection may supply the organisms that subsist on the protem 
of the food 

To summanze the findmgs m our patient, ve may connect 
facts as* follows She is suffenng from penodic headaches which 



DIET IN CERTAIN INTESTINAI. CONDITIONS 


349 


seem to have a toxic ongm From the presence of demia- 
tographia, ^asbc colon, indicanuna, and a putrefactive stool 
we feel the ongm may be m the mtestmal tract This maj 
come from her chronic phaiynx or maj* date back to childhood 
as suggested bj headaches m her mother The constipation 
m itself IS probably habit, mcreased by the rehgious use of 
cathartics, as shown by the a.-ray exammation And this brmgs 
us to treatment We seek a cure bj* remo\'mg the cause Our 
attention is directed to removmg a troublesome stram of bactena 
from the mtestmal tract Can this be accomphshed bj purgmg? 
No It has been shown by "N^Tupple* and others that cathartics 
and imgations do not remove the flora These particular 
bactena hve solel}' on protem and particular!}’’ on meat products 
Putrefacti\e bactena are not usuallj found m the mtestmes of 
infants Here we ha\e a defimtel} aadophihc tjpe \\Tien 
this tjTie changes the infant becomes ill and is toxic In 1919 
Torrey- showed by feedmg experiments on dogs that he could 
change the tj-pe of mtestmal flora bj change m diet On a 
starch-sugar diet the putrefactive bactena disappeared This 
was defimtely assured by the presence of lactose Four dajs 
w ere suffiaent to make the change From the foregomg w e hax e 
evolved a diet to brmg.the desired effect No meat or meat 
products are allowed for four dajs We exclude fish, shell- 
fidi, chicken, soups, and gra-sues from meat stock A mmimum 
of protem is allow ed for the dailj bodj needs, about 40 gm , 
taken as white of egg (cooked) or cheese Fats, green x egetables 
fruits, and an abundance of starch from all sources are allow ed 
In addition, at least 1 tablespoonful of lactose (milk-sugar) 
IS taken with each meal, used as cane-sugar, and used with 
cane-sugar accordmg to the patient’s taste 

On the completion of these four dajs, three daxs of meat 
diet folloxxs No milk-sugar is taken and starches are matenallx 
reduced, green x egetables, fats and fruits remam unchanged 
This alternation of diet is contmued for weeks On the meat- 
free days the stools become more bulkx and hght m color 
Stamed smears show a definite change m the bactenal picture 
On the meat days the stool is darker and more firm 
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The alternation is for two purposes, first, to cause a growth 
of intestinal bacteria, facultative to either protein or carbo- 
hydrates, which are quite harmless, and second, the patient 
does not feel he is bemg deprived of foods normally enjoyed 
As you will see by the pnnted hst, a copy of which is given 
the patient, this diet comprises the foods usually found on the 
table each day 

ALTeRNATING DIET 


First Four Days Diet (1) 

DO NOT Eat Meat -which Includes aU flesh In any form, as beef, 
chicken, flsh oysters, ham, bacon, or any soup or 
sravy made from meat stock 

EAT Starchy foods — ^Bread, potatoes,' rice, macaroni, sago 

crackers, cornstarch, pastry, mush, cereals, milk. 
Ice-cream, sugar ' 

Fats — Butter, cream, lard 
Green Vegetables of all varieties 
Proteins— Bggs, 3-4 dally, (cooked), cheese (3-4 cubic 
Inches) 

Fruit— as desired 

Important Take at least one tablespoonful of sugar 
of milk with each meal, using It as you would 
cane sugar 

Three Days (Following above four days) Diet (2) 

EAT All kinds of meat. In any form at least twice a day 

Only one piece of bread with each meal 
Only one small potato once a day 
Only one tablespoonful of rice or macaroni at meal 
when no potato Is eaten 
Eat green vegetables without flour sauces 
Desserts of fruit and gelatin, but no pastry 
Eat very little sugar 
Use no milk sugar 

Milk taken In small quantities only. If at all 

On completion of Diet (2) return to Diet (1) etc 

t^OTE It Is best to eat three or four times a day Tea and coffee used 
according to one's habit 

By this diet we estabhsh a harmless mtestmal flora, but 
that by itself will not change the constipation habit As has 
been said many times, m probably 99 per cent of the cases 
the apparent inactivity of the bowels is not due to anythmg 
pathologic m the digestive tract The trouble hes m wrong 
ideas most people entertam regardmg the physiology and func- 
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tion of the digestive organs To attam success it is verj neces- 
sarj to convince the patient ive have full knowledge of the con- 
dition of his particular digestive sj stem This is accomphshed 
b} the ^aIied examinations at our command, as mentioned 
abo^ e We are thus m a position to assure him that no actual 
disease of the mtestmes exist, and I feel this is most important 
It 13 then \er3' necessarj* to teach the patient the true facts 
regarding the bowel function, and finallj' con\Tnce him of the 
^alue and necessitj' of habit, which should follow breakfast 
each mommg, and the harmful effect of cathartics which truh 
defeat the ver}' purpose for which they w ere taken 

Our patient had been placed on this diet a few weeks ago 
and defimtely instructed re gardin g the proper bowel habit 
She has taken no cathartics or enema, and after the second 
daj she has rareh passed a daj- without a movement She 
has had but one headache, and that one was less severe than 
usual and passed just as quickly as when she has taken a purge 
A specimen of uime showed no indican She will continue this 
diet a few weeks, and then be instructed to eat what die wishes 
for two weeks, and follow the diet agam two weeks This is 
sunpl) to insure no return of the putrefactive bacteria 
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A CLUnCAL COMPARISON OF APLASTIC ANEMIA, 
IDIOPATHIC PURPURA HEMORRHAGICA, AND 
ALEUKEMIC LEUKEMIA BASED ON STUDIES OF 
THE BONE-MARROW 

It nught seem at first thought that the conditions men- 
tioned m the title are well enough defined as rlmiral entities 
so that confusion should be avoided As a matter of fact 
there are cases encountered from tune to time that do not con- 
form stnctlj to tj-pe and where it is difficult to make a diagnosis 
without knowledge of the disease changes takmg place m the 
marrow 

Let us consider first aplastic anemia The disease has a 
sjTnptomatologj dependent upon an aplasia of the bone-marrow 
If we can find an etiologic factor we say that we are deahng 
With an aplastic anemia secondary* to the causati\e agent 
If no ebologj* can be found we term it idiopathic aplastic anemia 
a disease condition first described bj Ehrhch This latter condi- 
tion IS more common m }oung adults runs a downward and 
rapid!} fatal course of three to sis weeks’ duration rarely as 
long as si\ months It is characterized b} a profound anemia 
of the non-regenerator} t^pie and sjmptomatic purpura hasmor- 
rhagica 

In secondar} or s}mptomatic aplastic anemia we recognize 
ccrtam causathe agents, as, for example benzol-poisomng or 
bacterial tosms Both tApies, however, ha\e the same kind 
of a blood-picture nameh, an anemia due to failure of the 
marrow to produce new cells and to a rapid usmg up of those 
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already present in the blood-stream Roentgen rays and radium 
possess a destructive action on the hematopoietis tissues which 
termmates m an aplastic marrow if the mdividual is subjected 
to these agents over a long penod of time At tunes the so- 
called acute hemolytic anemias may show the terminal picture 
of marrow aplasia These anemias may be caused by hemo- 
lytic poisons, as acetamhd, pyrodin, trmitrotoluol, and other 
coal-tar derivatives Streptococcic septicemia may produce 
an acute hemolytic anemia which rapidly exhausts and de- 
presses marrow function, finally givmg rise to an aplastic blood- 
picture Rarely permaous anemia may as a temimal event 
show extensive marrow aplasia There is also a group of anemias 
termed “myelophthisic,” which depend on invasion of the 
marrow by tumor-cells or the abnormal cells of leukemia Me-, 
dullary metastasis of a primary caremoma of the prostate or 
breast or a hypernephroma may crowd out the normal marrow 
elements to such an extent that a secondary aplastic anemia 
results, with dimmution of the platelets, and purpura haanor- 
rhagica The same mechamcal crowdmg out of marrow ele- 
ments may take place m the leukemias, and if one happens 
to be dealmg with, the aleukemic or leukopemc phase of the 
disease the picture is confusmg, as the dommant symptoms 
are a.marked dimmution of the red cells, white cells, and platelets 
with purpura hsemorrhagica and hemorrhages, m other words, 
the picture of an aplastic anemia Hence we see that all of 
these different clmical entities through their degenerative 
effects of the bone-marrow may at some phase of their develop- 
ment present a distmct similanty to idiopathic aplastic anemia, 
and they may be confused wth it unless the etiology is care- 
fully searched for and uncovered True aplastic anemia, however, 
as stated at the begmnmg, is a disease of young adult hfe, 
progressmg rapidly and termmatmg m a few weeks or months 
The cause is not knoivn, m contradistmction to secondary 
aplastic anemia The clmical manifestations are marked anemia 
nTiH secondary purpura Stomatitis and a febnle reaction 
commonly occur The spleen is not enlarged and generalized 
glandular enlargement is not a feature The blood-picture 
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sho\^s bttle or no e^^dence of regeneration of the formed ele- 
ments, nor IS there e^'ldence of blood destruction as gaged by 
the excretion of urobilm The anemia is marked, the red cells 
may reach as low as 500,000, with an accompanjmg leuko- 
pema consistmg of an absolute dmunution of the pol^muclear 
elements and a high relative Ijmiphocytosis, at times reachmg 
o\er 90 per cent The platelets are markedly dimmished 
Ordmatj’ blood-smears show the red cells httle changed from 
normal size and shape Reticulated red cells polychromatophiha, 
and nucleated red cells are rare or absent entirely The color- 
mdex a^erages less than 1 At autopsy* the marrow is fattj* 
m the long bones and hjpoplastic or aplasbc in the flat bones 
Let us next turn to purpura haemorrhagica, a condition 
which should always suggest the possibihty of an underljmg 
pnmar) disease As a secondarj* manifestation it is common 
m a ^ anet} of diseases, as smallpox, scarlet fe\ er, acute mfec- 
lions, as streptococcus and staphjlococcus blood-stream infec- 
tions, menmgococcic septiceinia, tuberculosis, nephntis, arrhosis 
of the h^er, the leukemias, and aplastic aneima groups The 
idiopathetic tj'pe of purpura haemorrhagica is common m ) oung 
adults The condition, as defined bj himot, is characterized 
b} hemorrhages from the mucous membranes, petechiEe or 
ecchjTnoses of the skin, a prolonged bleedmg tune a non-re- 
tractile blood-clot, and a markedly reduced platelet count 
This reduction m blood-platelets was first noted bj Denys m 
188/ and it is a striking and constant feature, accounting for 
the clmical mamfestations of hemorrhages from the mucous 
membranes and mto the skin The anemia which follows the 
onset of the disease is, for the most part, a posthemorrhagic 
anemia ot the secondarj' tj'pe Howe^ er great the loss of blood, 
due to repeated large and small hemorrhages, there is an attempt 
on the part of the marrow at regeneration, as e\ndenced bj 
moderate poh'nuclear leukocj'tosis, both relati^e and absolute, 
occasional normoblasts, and the presence of reticulated red 
cells This compensator^' effort on the part of the marrow 
' anes accordmg to the degree of pnmarj (toxic) and secondarj 
^hemorrhagic) msult to which it is subjected The blood- 
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picture tlierefore vanes witlim certain limits, and we may get 
a group of atypical or intermediate cases approaching aplastic 
anemia in type 

At autopsy the long bone-marrow is reddish in typical 
cases due to increased effort tlirown upon the crydliropoietic 
tissue to compensate for the blood loss Such marrou is cellular, 
both the red and white cell elements being increased willi a 
decrease of the normal fatty tissue A few cases studied show 
the progenitors of the blood-platelets, the megacaryocytes of 
normal appearance, with no dimmution of their relative numbers 
It IS not known whether the platelets arc destroyed in the circu- 
lation, as can be experimentally produced m rabbits by injec- 
tion of antiplatelct serum, or whether a speafic toxin acts 
selectively upon the giant-cells, decreasmg their numbers or 
destroymg their physiologic function of buddmg off new plate- 
lets There have been cases described that suggest tlie jiresencc 
of a toxin with a selective action primarily on the platelets, 
and later on the red and white cell elements, resultmg in a 
partial or total aplasia of the marrow and produemg a terminal 
aplastic anemia 

Now let us turn to the last member of this group of clinically 
related diseases, namely, acute lymphatic aleukemia Giving, 
as it does, a picture of anemia, purpura haanorrhagica, fever, 
and stomatitis, might lead one to suspect either aplastic anemia 
or idiopathic purpura hemorrhagica However, the presence 
of an enlarged spleen and generalized glandular enlargement m 
lymphatic leukemia serves as a help m differentiation There 
are cases, however, where the lymph-gland hyperplasia is 
localized and therefore not likely to attract attention The 
blood-picture m leukopenic leukemia may be sunilar to that 
of aplastic anemia m that there is marked reduction in the red 
cells, a leukopenia, and a dimmution of platelets These blood 
findings are dependent on the crowding out of the red cell 
elements and giant-cells by the lymphoid cells T he islands of 
tissue that remain m the marrow show hypeiplasia due to a 
compensatory' effort at regeneration as shown by the presence 
of nucleated red cells in the peripheral blood Just wh) it is 
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that a bone-marrow densely infiltrated with l 3 Tnphoid cells 
does not send out greater numbers of such cells mto the penpheral 
blood-stream is not known It would seem as if the mechamsm 
that dehvers cells mto the blood-stream is either inhibited or 
parahzed m these cases 

In a superficial maimer, then, we have compared three 
diseases of the blood-formmg organs that have much m common 
as regards s^Tnptoms, but are based upon different pathologj 
in the bone-marrow As we have seen m true aplastic anemia 
the marrow of the long bones is fatty throughout and de\ oid 
of the small islands of hematopoietic tissue normallj* seen scat- 
tered through the fatty meShwork The marrow of the long 
bone m idiopathic purpura haemorrhagica is more cellular 
and may be e\ en shghtlj* reddish, dependmg on the hj'perplasia 
preent The hjperplasia m turn, depends on the effort put 
forth bj the marrow to make up for blood loss by the hemor- 
rhage which play such a promment part m this disease Ljun- 
phabc leukemia of the aleukemic type, while show mg relatiAeh 
fen IjTnphoid cells m the penpheral blood show s m the marrow 
marked hj'perplasia of these elements A smear from such a 
marrow is sohdty packed with these large non-granular Ijunphoid 
cells The red cell tissue shows \ar 3 'mg degrees of hj'perplasia 
depending on the amount of encroachment and crowdmg out 
bj the leukemic cells as thej’ infiltrate the marrow ca^•lty 

These differences m the cellular content of the marrow maj 
offer another clmical means m the diagnosis of each of the 
abo\e diseases if thej hold true to tj’pe Vanations m tj'pe, 
how e\ er as p^e^^ously mentioned, are common m plastic anemia 
and idiopathic purpura hsemorrhagica We are interested m 
fhe possibihty of usmg the bone-marrow as a help m clinical 
differentiation because of our attempts at mtra-\'itam bone- 
marrow studj Followmg Ghedim’s work on bone-marrow 
puncture we ha\e used this method to studj the marrow of 
the tibia m about 30 cases of ^a^ous diseases Our work is 
now at press and will appear m the October number of the 
\^rchi\cs of Internal ^ledicine 

In 2 of the 3 cases which we are reportmg here we used bone- 
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marrow puncture, as we felt that such a procedure might give 
us more valuable diagnostic and prognostic mformation 

Case I — ^Patient a child, male, aged four years 
Faintly history negative 

Past history — Nothmg sigmficant except influenza m 1919 
Complaints — ^Bleedmg from nose Pallor and weakness 
Present Illness — One month before admission to hospital the 
symptoms of present trouble began with a mild febnle attack 
Two weeks later another abnormal nse of temperature occurred 
and the child became progressively pale and anemic m appear- 
ance Three days before admission a large nasal hemorrhage 
occurred which was arrested with difficulty 

Physical Examination — Child well developed and nounshed 
Color of skm and mucous membranes pale 
Eyes Pupils equal, react to 1 and d 
Ears Negative 

Nose Bloody crusts about the nares 
Mouth Lips swollen Ecchymotic areas m mucosa of 
mouth and about gums 

Glandular system The cervical lymph-nodes are moderately 
enlarged m both antenor and posterior tnangles 

Heart Negative except for systohc murmur heard at base 
Chest Lungs showed a few r&les at the bases of both pos- 
tenorly 

Abdomen Rounded, symmetnc No tenderness No dul- 
ness m flanks Liver not palpable Spleen enlarged about 2 
fingerbreadths below costal margm No ecchymosis noted m 
skm 

Blood-count Hemoglobm, 32 per cent , red cells, 1,790,000, 
white cells, 850 

Differential Polymorphonuclears, 1 per cent , large mono- 
nuclears, 2 per cent , lymphocytes, 97 per cent 

The red cells show amsocytosis, poikilocytosis, achromia, 
microcytes No nucleated red cells, platelets markedly reduced 
The admission temperature was 40° C , remamed elevated 
for five days, and dropped by lysis 
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Marrow puncture On the third day after admission tibia 
was punctured ^farrow was fattj* No mjeloid cells were 
seen m any of the smears A few’ l\-mphoc>tes were present 
no nucleated red cells Cultures from the aspirated marrow 
remamed sterile after sei entj’-tw o hours 

Transfusion Citrated blood was given on the third da\ 
after admission 

Blood-count (se\en weeks' after admission) Hemoglobm 
62 per cent , red cells, 3,790,000, white cells 11,500 

Differential Poh’morphonudears, 60 per cent , hinpho- 
q’tes, 29 per cent , large mononuclears and transibonals 6 per 
cent, mjelocj’tes, 5 per cent 

Macrecj-tes and microcjrtes were present with moderate 
poikilotytosis Reticulated red cells, 3 per cent 

Shortly after this blood-count child returned home, relapsed 
and m spite of transfusion died of a progressi\e anemia with 
purpura No autopsy was performed 

In our consideration of this case the clmical picture is atypical 
of acute aplastic anerma The onset with fever, followed bj 
an intense anemia, suggests infection profoundly mjurmg the 
bone-marrow We attempted to rule out bactenal localization 
the long bone-marrowUiby cultural methods, which pro\ed 
sterile The ^■a^atlon m size and shape of the red cells with 
a predormnant nucrocytosis suggests the smear picture of a 
secondary anemia for which no etiology’ is forthcommg (The 
nasal hemorrhage was not of sufficient extent to be classed as 
the cause) The marked anerma leukopema with relatl^ely’ 
high lyinphocy’tosis and dimmution m platelets lend weight 
® faior of aplastic anemia, but the typical remission after 
transfusion with such a marked change m the blood-count 
and evidence of both white and red celled regeneration is foreign 
to the picture of aplastic nnpmia The marrow studied con- 
formed to the aplasia of this disease It was so defimtely’ aplastic 
for a child’s marrow of four that we felt the prognosis deadedly 
Pa'e We ha\e no way’ of reachmg the normal red marrow 
of the flat bones durmg hfe In this case as m others w e must 
assume its character by’ analogy with the condition found m 
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tlie long marrow From oui marrow studies we ruled oul 
leukopenic lymphatic leukemia, we made a tentative diagnosis 
ol acute aplastic anemia and were mucli suq^used at the child’s 
remission, the subsequent relajise and rapid downward jirogrcs- 
Sion suggest m.irrow aplasia as the patient’s teiminalion 

Case II. — Patient C' II , aged twenty-foui Iron worker, 
No 37,254, April 3, 1922 

Complaint Bleeding from bowels and gums 
Family Insloiy negative foi hemophilia 
Past IJislory — ^Boin in Carlsbad, N M , 0-S, Ariyoim, 
5-15, Mexico, 15-17 In navy, 17-21, traveling to Hawaii, 
Alaska, Cuba, Phihiipine Islands, 21-24, various ))arts of U S. 
mostly Pacific Coast 

Occupation Iron worker, stuictuial riveting, etc , on large 
buildings, worked on copper smelter m replacing iron structure 
which was eroded by lIjSOi fumes 'I'liese fumes were so con- 
centrated Ihat patient had to have a now set of work tloUics 
every night lie was cx])oscd to these fumes for about three 
montlis Since this work, which he states was the beginning 
of ]jrescnt illness, he has been working m moiinlains, lumbering 
camps, etc 

Married four years, wife alive and well, 1 diild alive and well 
aged eighteen months, no miscarriages 

Diseases Chicken-pox, measles, mumjis (no orchitis), 
whooinng-cough, pneumonia, typhoid fever when sixteen, in 
bed three weeks, no malaria Venereal Question of neisserian 
infection six years ago 

Present Illims — Kighlccn months ago, about November, 
1920, just aftci three months’ work on structural steel .it an 
Arizona copjier smelter, .as stated under jiast illnesses, jiatient 
noted small quantity of blood and mucus m stools—.ibout 
seven to eight movements jicr d.ay, lasting for one week, no 
gastric iiaiii, nausea, or vomiting, no symptoms cxcejit frequent 
stools He was in good hc.ilth from this first attack of diarilie.i 
up to second, which was about J.muary 1, 1922— frequent 
stools with mucus and blood ag.ini jiersisting uji to jircscnt. 
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■With an occasional tarrj' stool Dunng the past month (hlarch) 
patient has been bleedmg from gums m gradually mcreasmg 
amounts He has dunng this time become ■weak, dizzj', and 
d}spneic Hemoglobm has ranged between 47 and 60 dunng 
past month, 20 pounds loss of weight m past three months 

Physical Examimlton — Skm pale, scattered small hemor- 
rhagic pm-pomt spots 

E>es Conjunctiva show small pm-pomt hemorrhages 

Ophthalmoscopic Right Nerv'e head normal color, no 
hemorrhages Some pulsation of artenes, vhich seem enlarged 
Ze// Edge of disk shghtly blurred Vessels smaller than on 
nght 

Mouth Two teeth missmg, no canes, signs of bleedmg at 
gum margm, tonsils negative 

Glands Small shotty glands m left submaxiHary tnangles, 
few shotty glands palpable beneath anterior border of nght 
trapezius, few m both mgumal regions and m left epitrochlear 

Lungs negative 

-Heart Size normal, cardiopathic angle normal P M I 
fifth mterspace 1 cm mside mpple Ime Sounds Sjstohc 
murmur which accompames but does not obscure the first 
sound Second sound dear A* is greater than P. Murmur 
transmitted toward axilla and -to great vessels of neck Blood- 
pressure Sj'stohc 110, diastohc 75 Pulsation of penpheral 
>essels marked. 

Abdomen Spleen and hver not palpable Marked tender- 
ness on deep palpation about 1 cm below umbihcus m midhne 

Reflexes Negative 

Wassermann m serum (April 4, 1922) Negative 

Blood-count Red blood-cells, 1,528,000, white blood-cells, 
4400, hemoglobm, 57 per cent , color-mdex, 1 9 

Difierenbal Pohunorphonudears, 65 per cent , small mono- 
nudears, 19 per cent , large mononudears, 4 per cent , transi- 
tionals 11 per cent , eosmiphils, 1 per cent , basophils, 0 per 
cent 

Red cells show variation m size, no nudeated reds We 
have no record of reticulated cell or platelet count 
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Stool examination Flecks of bright blood, mucous shreds, 
active Amoeba dysentenae found, no cysts Dr hi C Cheney 

Urme exammation negative 

Gastric analysis showed free and total HCl shghtly dimin- 
ished, many red blood-cells m sediment of gastnc contents 

Proctoscopic exammation showed m lower 6 inches of rectum 
three raised bleeding ulcers reddened about periphery about 
1 cm m diameter 

Blood-culture negative 

Stool-culture, Proteolytic flora, negative for bactena of 
typhoid dysentery group 

April 10th Bleedmg time, four mmutes, thirty seconds, 
(Duke) Coagulation time, nme mmutes, thirty seconds (Lee 
and White) 

Fragihty Hemolysis began, 0 40, complete, 0 35 

Record of blood-count 


Apnl 

Red blood count 

Hemoglobin 

4th 

1,528,000 

37 

10th 

1,248,000 

38 

13th 

1,310,000 

35 

15th 

1,420,000 

38 

17th 

1,920,000 

45 transfusion 400 c c 

21st 

1,760,000 

37 

25th 

2,520,000 

35 transfusion 400 c c 

27th 

. 2,360,000 

45 


Note There was a febrile reaction reachmg as high as 38° C 
durmg first four or five days followmg admission Aftenvard 
there were several shght nses to 37 4° or 37 6° C 

This patient asked to go home for a short visit,"" to return m 
two or three weeks for readmission He became rapidly worse, 
dyspnea and weakness bemg marked features, and m about 
three weeks he died No autopsy was held WTiile he was m 
the hospital a marrow puncture was performed The marroiv 
from the tibia was fatty and devoid of cells (See Fig 84 ) 

This case does not conform m all respects to a tj-pical case 
of aplastic anemia, but masmuch as no etiology could be found 
and the marrow obtamed by puncture was aplastic or not 
respondmg to the stimulus that such a marked anemia would 
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naturally call forth, we felt that it undoubtedly belonged in 
the aplastic group of anemias His marrow had shght powers 
of regeneration, as noted bj* the mcrease of red cells and hemo- 
globm, but the trend was progressi\ ely downward, with no 
defimte remission The etiologic bearmg on the amebiasis, 
with ulcerations of the colon and loss of blood from this cause, 

/ - 
y 
y 


Fig 84 — Case 1 1 Aplastic anemia Fattj marrow from tibia Shadows 
of cells present are due to red blood-cells, result of trauma Considering de- 
Btee of anemia present, this marrow is non-regenerator> 

■''as carefully weighed and discussed but as the anemia did 
not improAe after the amebai were apparenth remo\ed and 
bleedmg from the ulcerations checked, we concluded that this 
infection was madental The question of the part plajed by 
inhalation of sulphunc aad fumes was m^estlgated We wrote 
to the phjsician m charge of the copper smelter where the 
patient had been exposed to these fumes He stated that durmg 
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his connection with the smelter over a penod of several years 
he had never come m contact with cases of marked anemia 
among smelter employees Our prognosis from a study of the 
marrow' of the tibia, showing no cellular response to the marked 
anemia present, w'as that improvement could scarcely be looked 
for 


I 

Case in — F , aged twenty-one A^itted March 7, 
1922 

'Complamts Bleedmg from mucous membrane of nose and 
mouth 

No family history of bleedmg Mother 'bruises easily from 
trauma, but doesn’t bleed from cuts 

Diseases Influenza 1918, m bed two weeks On October 
7th had some lung trouble, probably pneumoma, doesn’t know' 
definitely about this Negative venereal historj' 

Patient’s habits negative Accidents none, operations none 
Present Illness — ^Has always been well Just before present 
illness gamed 10 pounds m weight Past five years has been 
troubled with itchmg skm, at mght scratched considerably, 
occasionally an abrasion and crusts would form at once, so 
that there would be no oozmg or bleedmg On March 1st he 
was working m a chemistry laboratory at a Dental School W'hen 
he suddenly developed bleedmg from nasal mucosa The blood 
would clot but on blowmg nose profusely bleedmg would start 
From March 1st to 3d there was a succession of bleedmg and 
clottmg, each time the clot was longer m formmg On March 
1st durmg night he scratched his nght shoulder When he 
awakened m mommg there was a small reddish area bleedmg, 
and the sheet on which he was sleepmg was hea'i'ilj' blood-stamed 
Several of the reddish spots formed over back of clot and nght 
shoulder contmued to bleed durmg day of hlarch 2d He also 
noted small reddish areas appearmg m the mucous membranes 
of the mouth and bps, and several of these have become bleedmg 
pomts, also some on tongue Also bleedmg pomts have appeared 
m gkin over body where he has scratched hunself On March 
1st he w'as wrestling w^th fellow student and nght wnst struck 
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■nindovr sill The WTist turned “black and blue,” although 
the blo\\ ^e^\ shght No previous historj* of ecchjTnosis 

due to injurj' No historj of gastro-intestinal symptoms, of 
joint disturbances, hematuria, etc No pre\nous skm trouble 
except as mentioned 

Phj sical exammation m as essentiallj' negatix e 
Exanunation of nose and throat on entrj' shoned profuse 
oozmg from mucous membranes of left nostril, with some clotted 
blood Right nostril was not bleedmg but showed areas en- 
crusted oxer, also exidence of the cauterx haxing been apphed 
, to the mucous membranes of this nostril On loxver hp are six 
or eight hemorrhagic blebs m size from 0 3 to 0 5 cm m diameter 
raised from surface about 4*mm some drx and dark, others 
brighter red and oozmg blood These areas are seen to be due 
to subcutaneous and submucous bleedmg On dorsum of 
tongue IS a bleedmg-pomt In mouth are tvren^'-fix e to thirty- 
small bleedmg spots Li skm of body are many small discrete 
reddish spots which are. small subcutaneous hemorrhages /In 
some areas they are larger and diffuse Thrombplastm and 
1 * 1000 adrenalm applied locally also nares plugged, 15 c.c 
whole blood given from brother Site of mjection (one needle 
pimcture) bled from eight to ten mmutes 

March S, 1922 Patient grouped for transfusion belongs to 
Group n 

Blood-count Hemoglobm, 65 per cent , white blood-cells, 
6300, red blood-cells, 3,740 000 

Differential Polymorphonudears, 82 per cent , small 
IjTnphocj tes, 14 per cent , large lymphoex tes 4 per cent 

There is considerable pallor of red blood-cells, shght difference 
in size, no difference m shape, practically no platelets seen 
Patient transfused citrated method, 425 c c of blood 

March 9, 1922 Purpunc areas clearmg on back and shoulders, 
also on tongue No new spots seen He seems improx ed today 
March 10, 1022 Bleeding from nose Ecchy-motic areas 
m mucosa of pharynx, lips edematous No exadence of bleedmg 
from gastro-mtestinal tract Transfusion, 415 cc whole blood, 
by Luer method This method arrested bleeding 
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Unne Slightest possible trace of albumin, no sugar, 4 to 
5 white blood-cells to high dry field No red blood-cells 
Bleedmg tune sixty minutes 

Coagulation time, 11 mm tube, not paraffined Completely 
mverted m ten mmutes 

March 11, 1922 Complains of headache, weakness, and 
sense of dulness and deafness, especially left ear 

Bleedmg from right nostril today Rectal temperature, 
39 2° C 

Blood-count Hemoglobm, 30 per cent (Sahh) , 40 per cent 
(Tallquist), red blood-cells, 2,552,000, white blood-cells, 1600 
No signs of regeneration Platelet count, 13,000 (Wright and 
Kmnicutt) ‘ 

Fragility of corpuscles Began, 50, complete, 40 
March 12, 1922 No bleedmg from nostnls, is swallowmg 
some blood New hemorrhagic bleb on lower hp and bleb on 
roof of mouth, also bleb about 0 5 x 1 c c on left margin of 
tongue, some oozmg from these blebs 

Physical exammation practically negative except for loud 
blonong systolic murmur all over precordia, best m mitral and 
pulmonic areas, not transmitted to axilla Positive Oppenheim 
on left, Babmski positive on right Transfusion, 550 c c atrated 
blood 

March 14, 1922 Oozmg from both nostrils Temp 40° C 
Very weak Transfusion, 475 cc citrated blood 

March 15, 1922 Deafness both ears Edema of extremities 
Temperature 40° C No new purpunc spots 

March 16, 1922 Direct transfusion, 600 to 900 cc blood 
Rectal temperature 41 3° C Tongue edematous 

March 17, 1922 Verj' weak Rectal temperature 41 4° C 
Pulse, 140 Vomitmg Generalized edema 
March 18, 1922 Died 

Poslmorlem E\ammatton — Autopsy diagnosis Septicemia — 
Streptococcus hemolyticus Areas of hemorrhage lower lobes 
both lungs Petechial hemorrhages epicardium, renal pelvis, 
and subserosa of stomach Hemorrhage from nose and ulcer 
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nasal mucosa on nght Slight cardiac hj^pertroph} and dilata- 
tion Shght chrome mterstitial nephritis 

This case represents a fairlj t}-pical case of idiopathic purpura 
hsemorrhagica If we assume that the Streptococcus hemo- 
lyticus M as present durmg life and -n as not a tennmal mfection 
(blood-cultures durmg the course of the illness were negatiAe) 



Fig 85 — Case III Rib marron Purpura hxniorrhagica This marrow is 
cellular and does not suggest an aplastic marrow 


we would ha^e to place the purpura hasnorrhagica secondarj 
to streptococcus septiccima and the case would correspond 
\&ry close!} to one reported b} Cabot in Case Records of the 
Massachusetts General Hospital Xo\ ember 1 1921 How:- 
ever, we haae no nght to assume that such an mfection was 
present, as blood-cultures were ncgatiae The bone-marrow 
here was not aplastic as can be seen from Fig S5 nb marrow 
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and Fig 86 from tlie femur The peripheral blood showed 
very httle effort at regeneration, but the disease ran such a 
rapid course that it had very httle opportunity to respond 
Had the patient sumved for a longer penod it is possible that 
a considerable marrow aplasia would have resulted The case 
represents an intermediate type, witli very httle marrow re- 



•> 

Fig 86 — Case III Tibia tnarrow Purpura hiemorrhagica This marrow 
has a few cells Not definitely fatty marrow Compare with Fig 84 

sponse, that approaches somewhat the aplastic anemia type 
Many of the reported cases of the true idiopathic type are im- 
proved by transfusion and enjoy remissions in which they feel 
fairly well Transfusions m ere of httle avail here 

Our purpose m presentmg the above cases was to call atten- 
tion to certam vanations from the type case that are bound to 
occur m the three groups of disease entities under consideration 
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We make the statement that vanations m tj'pe are boxmd to 
occur because the etiolog} of each of the types under discussion 
IS unknoivn, and where such is the case classification must allou 
of considerable latitude If m e attempt to classify or diagnose 
these diseases accordmg to sj'mptomatolog}' and chmcal find- 
mgs, confusion is likeh to anse espeaallj between idiopathic 



Fig S7 — Mamon obtained bj puncture from tibia, child aged two years 
Hvperplasia in response to anemia 


purpura htemorrhagica and aplastic anemia The itise chniaan 
reserves judgment and aw aits the autopsy findmgs If, howe\ er 
marrow puncture will supply us wnth know ledge of the marrow 
patliologj dunng hfe it will be a distmct aid m differentiation 
Wc hesitated in the case of purpura haunorrhagica aboi e quoted 
to perform marrow puncture on account of the marked dimmu- 
tion of platelets and consequent hemorrhagic tendenej 

VOL. 6 — 24 
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We are indebted to Dr Langley Porter for opportunity 
to study the marrow and report the findings of the first case 










Fig 88 — Marrow from child aged six Lymphatic leukemia Per- 
ipheral blood smears showed non-Ieukemic picture until two weeks before 
death 

above mentioned For permission to report the other 2 cases 
we are indebted to Dr William J Kerr, on whose service these 
patients were entered 
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COMBINED SYSTEM DISEASE 

Since Lichtenstem m 1884 pointed out the mvohement 
of the spinal cord in cases of pemiaous anemia cliniaans ha\e 
been mterested m neuropathologic studies of numerous diseases 
in ^\hlch combmed sclerosis is a frequent findmg Sudi condi- 
tions as mfecbous diseases, poisons, such as lead, aisemc alcohol, 
and ergot, leukemia and secondary anemias, pellagra diabetes 
melhtus senility, and others sho\i neuropathologic changes 
similar to those of permaous anemia ^^^llle the earlier studies 
limited the sclerosis to the cord, more recent findmgs relate to 
cerebral pathology, particularly m cases ■nhich occur "mth 
permcious anemia Furthermore, penpheral nerve changes 
ha^e been described due to m\ohement not onh of the ^cntral 
roots of the spmal nerv es but also of the dorsal roots and ganglia 

Case I — Chmcal Record — ^D C aged sixtj , occupation, 
trapper and himter First admission to San Franasco Hospital 
Apnl 25 1919 to Juh 11, 1919 For about ten months the 
patient had complamed of djspnea, general weakness, para- , 
csthesias of the e.\trcmities and \omitmg 

L\cmtnatwn showed pigmentation of the face a lemon- 
colored tint of the skm, pvorrhea, and dental canes A soft 
sjstobc murmur was heard o\er the heart The hver was 
enlarged The Wassermaim exanimation of the blood-serum 
was negative Blood-picture was that of pernicious anemia 
SjTnptomaticalh the patient was improved at the time of his 
discharge In October, 1919 the patient returned to the hospital 
show mg the picture of the previous admission but m a more 
sinking degree The heart rate had mcreased, the pigmenta- 
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tion of the dan deepened and the spasticity of the legs iias 
more marked Complete picture was that of a permcious 
anemia Hb , 40 per cent , R B C , 1,420,000, marked aniso- 
cytosis and poikilocytosis, the lower extremities were extremelj' 
spastic and adductor spasm was present iMth advanced muscular 
atrophy The patient died m June, 1920 

Amtomtc Diagnosis — Pernicious anemia, cardiac dilatation, 
chrome cj^stitis, shght chrome focal nephntis, moderate brain 
atrophy without artenosclerosis, shght diffuse atrophy of the 
cord with degeneration m the postenor columns 

Neuropathologic Findings — ^Subacute myelmic degeneration 
of the postenor and lateral columns and vacuolization of some 
ventral horn cells with eccentnaty of nuclei and a slight pen- 
vascular softenmg m the corbeal seebons 

This case presents a clear picture of pemiaous anemia with 
neurologic symptoms Neuropathologic studies show cerebral, 
cord, and penpheral lesions Ebologically it is to, be assumed 
that some tone substance reaches the central nervous system 
through the blood-vessels because it is about these that the 
pnmaiy degenerabve foa are found, and followmg this primary 
destruebon there is a secondary degenerabon of the nen'e 
tracts The nature of the tone substances is unknown, but 
m this case a focus of mfeebon ensted m the mouth cavity 
which may have been the source of the toxms 

Case n — Clinical Record — A E K , marned woman, 
aged forty-four Admitted to Umversity of Cahfomia Hospital 
August, 1920 complainmg of difficulty m walkmg, backache, 
and numbness of the lower extremibes 

Family history revealed a suspected luetic mfeebon m the 
pabent’s husband She had typhoid at fourteen years of age 
and influenza at forty-three At the age of tw’cnty-three she 
had an operabon for suspension of the uterus The present 
complamt dates from a fall two years before admission On 
exammabon the essential findmgs were spasbc gait, absence 
of abdommal reflexes, hyperacfavity of deep reflexes of the 
lower extremibes, and bilateral Babinski Both feet were 
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hyperesthefac Urine wras negatae Blood-count showed Hb , 
78 per cent , R B C , 3,400,000, W B C , 7600, and differential 
count ■within normal himts Later m the observ'ations of the 
case mental sjTnptoms occurred largel}* characterized by emo- 
tional instabihtj' By October the patient had grown extremely 
nenous and the mental s 3 ’mptoms were more marked, and” 
she complamed of lancmatmg pains m the lower extremities 
and loss of sphmcter control Spinal fluid exammation showed 
negatiie Wassermann, positive globulm and a paretic gold 
curi'e 

Anatomic diagnosis was chrome endocarditis, chrome ad- 
hesne pleunsy, chronic peritoneal adhesions, and a degenera- 
tive lesion of the cord 

Neuropathologic study revealed a marked subacute mj’ehmc 
degeneration of the postenor columns In the degenerated 
areas several large vessels showed lymphocj'tic infiltrations 
around them Thememnges showed Ijunphoc^les and occasional 
plasma-cells Cortical sections revealed penv’ascular softemng 

This case presented difficulties m diagnosis WTule com- 
bmed svstem disease was considered because of the neurologic 
findmgs assoaated with an anemia, the luetic histor}*, together 
with a paretic gold curve, suggested paresis, particularly as 
the patient developed definite mental sv-mptoms In this 
connection it is to be pomted out that a frank diagnosis of 
paresis wuthout positive Wassermann findmgs cannot be justified 
A bram tumor without localized signs was thought of, but 
agamst this diagnosis was the absence of signs of mtracramal 
pressure Finallv gv-necologic exammation presumablv re- 
v'ealed a pelvic tumor, which it was thought could account for 
the back pains and some of the neurologic signs, but could not 
account for the mental sv-mptoms except on a basis of psj chosis 
assoaated with the anemia or a bram metastasis There were 
so mam conflicting elements m the case that a diagnosis of 
combined sv stem disease could hardlv be justified 

Case I pre?ents the usual picture of combined sv stem disease 
with subjectiv e paresthesias, usuallv of the “stocking and glove” 
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t5T5e, and general ■\^eakness Objectively, the extremities are 
spastic with exaggerated reflexes Some cases show first a 
spastic paraplegia which is followed later m tlie disease by a 
flaccidity, abohtion of deep reflexes, and positive Babmski 
In the later stages a muscular atrophy frequentl) follows as 
a result of destruction of ventral horn cells Cases frequently 
conform to the tjqie descnbed by Gowers as ataxic paraplegia 
While the blood-picture may at first be wiUiin normal limits, 
m most cases it assumes the characters of a grave anemia later 
m the disease Woltmann found that 33 per cent of cases whidi 
showed combmed sclerosis presented pictures of pemiaous 
anemia at some time dunng their chnical course, while 80 6 
per cent of cases of pemiaous anemia showed destructive 
lesions m the central nervous system 

Case II suggests the difiiculties m diagnosis of cases of com- 
bmed system disease, and emphasizes the fact that this condi- 
tion often presents a problem m chmcal diagnosis In cases 
m which anemia exists, with' neurologic signs and symptoms, 
this disease should be considered There should be little difii- 
culty m differentiating combined sclerosis from multiple sclerosis 
m the presence of anemia and paresthesias and absence of 
cramal nerve involvement, early sphmcter trouble, and intention 
tremor Ataxia and alterations in reflexes may lead to confusion 
with tabes dorsalis, but combmcd system disease rarely shows 
Argyll-Robertson pupils and the sensory disturbances tj^ncal 
of tabes Serologic examinations are valuable diagnostic aids 
m differentiating between the two conditions Other conditions 
to be differentiated are Friedreich’s disease, amyotrophic lateral 
sclerosis, myelitis, spinal cord tunlors, and multiple neuritis 
Neuropathologic findmgs m combmed system disease are 
constant m the cord, consistmg of a subacute myelmic degenera- 
tion of the dorsal and lateral columns, ivith an older process 
m the form of axis-cylmder degeneration Cortical sections 
from many cases shoM degenerative foci, often in the MCinity 
of vessels, mth shrmkmg, vacuolization, and tigrolysis of nerve- 
cells The pons is usually free from pathologic changes Rarely 
there are to be found \cntral horn cell changes as m Case 1, 
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and degenerative mjelmic alterations m the spmal gangha 
and spinal neri'e roots A frequent finding is the presence of 
IjTnphocjbc pemascular infiltrations in the cortex and cord 
as eAudence of the possible toxic nature of the destructive process. 
Clinicians should bear in mind the necessitj of neurologic studj 
of cases with grave anemias, and search out toxic foa Cases 
of combmed sistem disease are o\erIooked in which central 
nervous system pathologi' is prevalent While the nature of 
the toxms producmg degenerative changes is unknown, it is 
probable that the anemias and accompan\Tng scleroses are due 
to the same causes 



CLINIC OF DR HIRAM E MILLER 


UmvEssiTY OF Caufosnia. Hospital 


RECENT EXPERIENCES IN THE TREATMENT OF 

LEPROSY 

In a recent article,^ the unsatisfactory' results obtained m 
the treatment of 21 cases of leprosy at the San Francisco Hospital 
were reported They had been gi%en intramuscular mjections 
of the ethyl and butyl esters of the total fatty' aads of chaul- 
moogra ml The lack of lmpro^ ement was thought to be due to 
(1) the advanced age of many of the patients, (2) the long 
duration and se^e^ty of the disease m most of them, and (3) 
the surroundmgs m uhich they were forced to h\e The report 
a as almost entirely discouragmg 

In this paper I will discuss the type of case m which the 
outlook IS more encouragmg and hopeful Tw o cases of maculo- 
anesthehc leprosy will be presented which ha^e shown con- 
siderable imprm ement and m whom I hope m time to see the 
disease arrested 

Case I — C A E , forty -se^ en y cars of age Duration of 
symptoms sl\ months Amencan, bom m Ohio, who spent 
one y'ear m Brazil when twenty -one years of age With this 
exception, he had ne\ or been outside the United States Phy sical 
examination was negatl^e except for a palm-sizcd «5lighth 
erythematous crenated macular area with a definite border 
just abo\ e the left internal malleolus Entire area w as ancstlietic 
to pm-pnek It w as difficult for the patient to diitmguish heat 
from cold m the area Skm and mucous membnnes otherwise 

• experience with Chiulmoottra Oil DcnMto-cs in Treatment of Leproxx 
In Morrow Wilkcr md Miller Jour Amtr Med \'!«)c , %x)l "0, No 6, 
Aiipuit S 1*)22 p 414 
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normal Smears from nostrils were negatn'e for lepra bacilli 
Microscopic examination of a biopsy taken from the border 
of the lesion showed the following findings 'I he epicicrniis 
was thinned, the corium contamed areas of rather dense round- 
cell infiltration in which there were a few vacuolated cells (Vir- 
chow’s cells) 'I he areas were arranged in a cuff-hke formation 
around the blood-vessels and coil glands Lepra bacilli were 
not demonstrated m the sections The Wassennann reaction 
was triple plus in the blood-serum The patient denied luetic 
infection He had been given five neosalvarsans and twelve 
mercury salicylate injections by his family physician without 
clinical or serologic improvement He was started on intra- 
gluteal mjections of 2 c c of the ethyl esters of the total fattj 
acids of chaulmoogra oil twice a week Five months later it 
would have been impossible to make a clinical diagnosis of 
leprosy The lesion had almost entirely cleared, but the anes- 
thetic area could still be outlined with a pm-pomt 

Withm the next few montlis the patient began to com- 
plain of pam at the site of injection, dull jiains in all the joints, 
and severe general malaise These are toxic symptoms which 
I have learned to look upon as due to continued saturation of ii 
sensitive patient with chaulmoogra oil They arc very severe 
and even a stoical patient may complain bitterly of them 
Treatments were discontinued for a period of two months 
Durmg this time the area on the lower leg became more promi- 
nent and the patient developed an erythematous, anestlietic, 
macular area with a raised border on the upper hp and extend- 
ing over on to the right check 

After this rest period the patient was given 3 cc of the 
bulyl esters of chaulmoogra oil at weekly intervals It had 
been found that this ester was much better tolerated by the 
patient than tlic ethyl esters and that it had the same tlicrapcutic 
value 

The patient has received the ethyl esters for a period of 
seven months and the butyl esters for five months 1 he area 
on the leg is markedly improved, there is only a faint crcnation 
of the skin remaining over the site of the lesion The sensation 
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has not returned The areas on the face are still shghtlj eryth- 
ematous, but no longer palpable There is no appreaable loss 
of sensation o^ er this area The general health of the patient 
IS excellent 

Casell — R M , fortj -fi\ e ) ears of age A Bntish subject 
bom in Austraha Duration of sjTnptoms one year The 
patient had Ined m Austraha for the last tno j'ears and the 
nme preceding a ears had been spent m South Afnca Phj sical 
exammabon revealed the foUowmg posibAe findmgs There 
was a shghtly raised, erx thematous, walnut-sized area with a 
definite border on the left side of the chin There w as a similar 
but larger area anterior to the left ear and extendmg around 
behmd it Over the left lumbar region w as a macular erj thema- 
tous, shghtly crenated area about the size of b\o palms with 
a raised border and somew hat paler center There w as a chicken- 
egg-sized area on the nght antenor wnst that formed a com- 
plete ring It had a broad raised border and clearmg center 
The ulnar neix'es were not nobceablj enlarged There was no 
atrophj m the ulnar neixe distnbution but tlie pabent stated 
that this area felt “dead and putt} -like ’ There was almost 
complete anesthesia to pm-pnck m all the macular areas The 
pabent w as unable to disbnguish heat from cold m an} of them 
Sensabon elsewhere was normal Smears from the nostnls 
were negati\e for lepra baalli Matenal from deep m the 
border of the lesions on the face and back failed to reveal the 
bacilli Microscopic exammabon of a biops} taken from the 
border of the lesion on the back showed the following findmgs 
The epidermis was normal There were scattered areas of 
round-cell mfiltration in the conum This infiltrabon was 
arranged around the blood-A essels, hair-folhcles, and sebaceous 
glands In one section two giant-cells were seen There were 
a few \ acuolatcd cells in the midst of the round-cell mfiltrabon 
Lepra baalli w ere not demonstrated m the sccbons 

The clmical picture was complicated b} a cerebrospinal 
lues witli Arg} ll-Robertson pupils ab^-ent knee-jerks, and 
parahsis of the tibnlis anticu>. muscle on the nght The Was- 
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sennann in the cerebrospinal fluid was double plus The blood 
Wassennann was tnple plus in two antigens 

When the patient presented himself for exaiiunation he 
had a generalized dermatitis of moderate seventy followmg 
the mjection of ten salvarsans These had been given m Hono- 
lulu and the Onent, with the idea that all of his signs and symp- 
toms were of a luetic nature The dermatitis cleared within 
SIX weeks under the application of soothmg lotions 

This patient has received we^y mjections of 3| cc of 
the propyl esters of chaulmoogra oil for a penod of eight months 
The improvement m the first two months was rapid The 
areas on the right hand and back became of a hght brown color 
and the palpable border entirely disappeared There was 
very httle return of sensation The areas on the face were of 
more recent development and responded more slowly to treat- 
ment At the present time all areas are of a hght brown color 
and are no longer palpable The pigmentation m the area 
on the back is fadmg and not much more than the border of 
it can be seen The sensation m all areas is about the same 
as when first exammed However, the patient states that the 
“dead and putty-hke” feehng m the nght wnst and palm have 
disappeared and the areas now “feel ahve ” The general health 
of the patient is excellent 

These 2 early cases of maculo-anesthetic leprosy will serve 
to illustrate a type of the disease m which chaulmoogra oil 
denvatives are of great value In early'nodular cases the im- 
provement may be even more rapid and stnkmg 

Leprosy has not been treated for a sufiiaent penod of tune 
to have any estabhshed cntena of cure However, I think 
one may consider the disease as arrested when (1) the active 
lesions have disappeared or have become small and fibrous, 
(2) lepra bacilh are not found m the nostnls, nodules, or macules 
where they were formerly numerous, (3) the patient has received 
two years of treatment after the disappearance of all lesions 
and lepra bacilh 

The blood Wassennann is positive m most cases of leprosy 
perhaps more often than in late syphilis I have not had_the 
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opportunity to follow the effect of chaulmoogra oil treatment 
upon this reaction in any arrested cases, nor have I seen anj 
reports upon the serologic findings in arrested cases in the 
Havrauan Islands, India or elsewhere. This may be an addi- 
tional critenon of cure 

These 2 cases which I ha\e reported will be treated until 
chmcally well, and then weekly mjections will be gi\en for an 
additional two->ear penod If they remam free from S3’mp- 
toms dunng this time I will feel that the disease has been 
arrested and perhaps cured. 
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THE RADIUM TREATMENT OF CARCINOMA OF THE 

MOUTH ' 

The radium treatment of mahgnancy is a relatively new 
saence and the method of apphcation has been changed so 
much that it is not 3 et'possible' to judge correctly its \ alue m 
companson •mth other methods which have been m use for a 
longer period All who ha\e had expenence with this agent 
ha^ e seen mahgnant conditions, considered hopeless melt 
aw^a} like magic imder radiotherapy On the other hand, cases 
are seen which are regarded as ha\Tng a relati\el\ good prognosis 
m which treatment is imavailmg, and m some cases it appar- 
ently' mcreases the rate of growth This is also true for other 
methods of treating mahgnancy At the present time the large 
portion of the patients referred for radium therapy are the 
hopeless ones who ha\e either been treated unsuccessfully by 
surgery or ha\e deferred seekmg expert ad\ace until the time 
for the possibility of cure has passed In spite of this, the number 
of satisfactory results has been encouragmg, and we will soon 
be able to recognize certain tyiies of mahgnancy for which radio- 
therapy, either alone or in combmation with surgery is the 
treatment of choice Many are inclmed to include caremomas 
of the buccal ca\ ity m this category 

Three cases will be demonstrated to illustrate types of 
mouth malignancy suitable for radium therapy and to indicate 
the technic and progress under radiotherapy 

The first patient is a relatnely ^oung man of forty, who 
enters the chnic for treatment of an ulcer of the tongue He 
has known of the existence of the lesion for about four months 
and has been treated for the past two months with “electncity ” 

3S3 
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by a charlatan The lesion (Fig 89) is a fissure-like ulceration 
in a hard, nodular mass on the nght side of the tongue, extend- 
mg from just m front of the anterior pillar to withm about 4 cm 
of the tip of the tongue, and the palpable mduration extends 
well over the midlme There are no palpable cervical glands 
The condition is clmically carcmoma, but m every case of this 
type It IS very important to rule out lues There is no history 
of mfection and the mantal history is negative as regards any 
mdication of syphihs There is no gland enlargement or other 
sign of lues In addition, the Wassermann reaction is negafave 
The location is that of carcmoma rather than of gumma, and 
the cartilagmous consistency is m favor of mahgnancy These 
facts are suffiaent to rule out a specific lesion The disfavor m 
which biopsy is held by a large number of authonties influences 
us to reserve it for the more doubtful case However, I do not 
beheve that there is any authentic evidence that damage is 
done by a properly performed biopsy m this type of case The 
only surgical procedure which would have the least chance of 
curmg this patient would be a complete amputation of the 
tongue, with the removal of the entire floor of the mouth The 
primary mortahty of the operation would be exceedmgly high 
and the chance of cure small The lesion is too extensive to 
consider usmg the actual cautery The apphcation of radium 
4:0 the surface would possibly cause a temporary improvement, 
but expenence has proved that the result would be merely to 
heal over the surface The treatment of choice m this type 
of case is the msertion of unscreened tubes of radium emanation 
These tubes are about 3 mm long and 0 3 mm m diameter, 
with smooth ends, to produce the least possible traumatic 
imtation Each tube contams from 1 to milhcunes of emana- 
tion, and they should be distributed so that there is one to each 
cubic centimeter of tumor These so-called “bare tubes” should 
be inserted mto the mahgnant tissue itself rather than mto the 
surroimdmg normal tissue It is often difficult to tell accurately 
how deep the cancerous mvolvement extends, and it is better 
m such a case to err on the side of burymg the tubes too deeply 
rather tban to leave any of the carcmoma unradiated The 
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point of supenonty of this method of treatment is m the even 
and intense radiation of the entire growth at one tupe 

Bagg, of the !Memonal Hospital of New York, has shown 
that the destructive action of radiation from bare tubes extends 
about i cm m all directions from the tube, so that if we have 
seeded the mass e\enly with one tube per cubic centimeter, 
ve mil get a complete destrucbon of the pnmaiy^ lesion He 



Fig S 9 — Carcinoma of the tongue 


further demonstrated that the extent of tlie action was \er 3 
nearly the same for a tube contaimng 1 milhcune as for one 
contaimng 5 millicunes That is the reason we prefer to use 
tubes at eraging between 1 and 1 J milhcunes For this case we 
will use 9 tubes contammg a total of 11 2 milhcunes of emana- 
tion The tongue should be infiltrated with 2 or 3 cc of J 
per cent not ocain solution Each tube is loaded mto the lumen 
toi.6— 15 
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of a needle especially designed for tlie purpose, tlie needle is 
thrust into the desired spot, and the stilct, which extends flush 
with the point of the needle, is pushed out, depositing the tube 
in its place ' If the tissue to be radiated is rather fibrous, Uie 



Fig 90 — Method of implanting "bare tubes" of emanation in carcinoma of 
the tongue The dots indicate the sites of other punctures 


needle should be withdrawn 1 cm before thrustmg home the 
stilet Figure 90 illustrates the method of msertmg the emana- 
tion, the dots indicating the sites of the other punctures Follow- 
mg the treatment the patient w ill have a little pain due to the 
needling after the anesthetic effect of the novocain wears off 
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This •mil not last long In about a week, howe\er, the true 
reaction will commence This consists of a bunung pam m 
the tongue with siielhng Following this a slough will develop 
which takes a vanable time to come away Late in the reaction 
there is apt to be considerable neuralgic pam frequentlj e\tend- 
mg up to the ear The penod and intensitj' of the reaction is 
\anable Some of the patients keep up their work and com- 
plain verj little Others are \CTy sick Dunng the penod of 
reaction cleanliness is essential The patient is given a mild 
alkahne mouth-wash and mstructed to nnse his mouth e\er> 
hour or two wath warm solution if practicable He is kept 
under close obsenation if possible and appropnate narcotics 
are prescnbed when necessarj’ WTiether there are palpable 
hanph-nodes or not, it is ad\Tsable to give the cemcal region 
a thorough course of r-raj therapy m the hope of seahng off 
the lymphatics It is probable that the x-ray m this field is 
just as e£5aent as a radium pack, though the latter may be 
used if It IS com ement The mam pomt is thorough radiation 
of the neck Should metastatic glands develop dunng treat- 
ment, It IS ad^^sable to remove them surgicallj’ if possible, 
continumg the radiation subsequently, or, if they are not oper- 
able, bare tubes of emanation maj be mserted mto them The 
technic is the same as for the treatment of the primary lesion 
and the dose is calculated m the same wa\ It does not seem 
logical nor has it been pro^ed useful to do a block dissection 
of the neck glands m e^ erj case regardless of the clmical condi- 
tion 

The nc\t case is one of a man who comes m for obseivation 
He was first seen one >ear ago, when he entered witli a tumor of 
the inner surface of his left cheek The lesion itself was about / 
6 cm m diameter and 12 cm high It was nodular, hard, and 
with but little induration of the check wall He had had it 
for tlircc or four months He is an upholsterj worker and 
holds a mouthful of tacks most of the workm^ daj The 
tongue presented a glossitis of the geographic \anetj sug- 
gesti\ e of lues There w ere no palpable glands The Wasscr- 
nnnn was negati\e Fne bare tubes totalling 9 5 millicuncs 
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were inserted into the mass, and the patient w'as sent for 
prophylactic ^.-radiation of his neck On account of the sug- 
gestive condition of the tongue, mix.ed treatment was given 
for a time under the impression that the carcmoma might have 
developed on a luetic base It had, however, no effect on 
the condition of the tongue Withm a month the reaction 
had subsided and tlie mass had entirely receded There was a 
small cavity m the cheek as a result of the treatment and some 
thickening around it, probably scar tissue Two months after 
treatment he had a severe hemorrhage, which was controlled 
by local means, wnthout resortmg to ligation Six months 
after treatment was instituted we became convinced that the 
area of thickening w'as mcreasing The question as to whether 
such a condition is merely scar tissue or ivhether it is a recur- 
rence is one of the most difficult to answer m many instances 
One does not feel justified m masmg tlie mass for diagnostic 
section, neither does one like to let it go until the clmical picture 
IS unmistakable and the time for curmg is past Furthermore, 
one hesitates to cause the patient the discomfort and expense 
of further treatment In this case, however, we deaded on more 
treatment, and inserted 4 bare tubes, totalhng 2 4 miUicunes, 
mto the suspiaous mass This moderate dose caused very 
httle reaction and a rapid disappearance of the mass This 
would have been the case whether it was scar tissue or mahg- 
nant, so we are still m the dark as to w'hat the process repre- 
sented Five months ago he developed a hard nodule at the 
tip of the tongue, apparently a caranoma We mserted 2 bare ' 
tubes, totalhng 1 milhcune, mto the mass This caused a severe 
reaction, with much pam The tongue is still tender and there 
IS still an mdolent ulceration at the tip which is gradually heal- 
mg There is still some shght mduration m it which is probably 
scar tissue The tip of the tongue is somewhat limited m its 
movements by the scarnng about it In the cheek can be felt 
a small smdoth scar There are no palpable glands This is , 
one of the cases that has pnmanly responded well to radio- 
therapy, but whether the cure is permanent or not will not be 
known for several years 
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The last case is that of a man is ho came m ivith a nodular, 
ulcerati\e, hard lesion of the postenor edge of the soft palate, 
m\ohTng the left side of the mnila He had recei\ ed a course 
of antiluetic therapj m spite of a negati\e blood Wassermann, 
and it had no effect on the grow th Four bare tubes, totalhng 
3 8 millicunes, w ere mserted mto the growth The reaction 
was quite se\ere, but had practical!} cleared one month fater, 
at which tune everj'thmg was soft except for the left side of the 
u\Tila, which felt as though it might be carcmomatous To be 
on the safe side 1 bare tube of 1 milhcune was mserted mto the 
mass It IS now just a w eek smce this last treatment, and there 
IS a }ellowish-white slough at the site of the last bare tube and 
an erythematous area about it The whole thmg feels soft and 
smooth The patient has been haAong a good deal of pam the 
last day or two, espeaaUy m eatmg The cervical region re- 
ceived a course of A-ray therapj' soon after the first bare tube 
treatment, and there have been no palpable hinph-nodes 

The first case demonstrates one method of handhng mouth 
cancers The last two show some of the difficulties encountered, 
even m the cases that respond well pnmanl} to radiation 
The problem of proper!} judgmg the imtial dose is one of great 
importance, and will onh be solved by much chmcal expen- 
ence It is probable that an average dosage of 1 milhcune 
per cubic centmieter of tumor is effiaent m most cases, but the 
estimation of the v olume is rendered difficult b} many factors 
Furthermore, there is a marked vanation m the radiosensitiv e- 
ness of mahgnant tumors, even m those dimcall} and patho- 
logically identical so far as we can tell As a rule, the radium 
treatment should not be kept up unless the patient show s prompt 
and definite improvement It is often veiv hard to sa} whether 
another treatment should be given, and if so, when Scar tissue 
IS usual!} smoother and softer than new cancerous tissue, but 
one can casil} be misled 

The use of intratumoral radiation either b} "bare tubes” 
or by steel needles containing radium, gives us the best method 
of treating carcmoma of the buccal cavit}, though the results 
arc still far from ideal 
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mTESTINAL PROTOZOA IN CLINICAL PRACTICE* 

We %nsh to present for jour consideration a group of cases 
harboring intestinal protozoa No other basis of selection is 
adopted than this These cases are den\ ed from tl e medical 
clinic ward ser\Tce and from pm ate practice Not all such 
cases u ill be presented, but onlj enough to illustrate the frequent 
occurrence of mtestmal protozoa m general practice and to 
emphasize the Mnde-spread medical ne^ect of this group 

It has been the experience in Cahfomia that increasing 
accuracj of diagnosis and more frequent search for protozoa 
are rewarded bj- a constantlj* mcreasmg number of cases in 
which protozoa are found present and associated directlj with 
the patient’s sjTnptoms Amebas, flagellates, and to some 
extent cdiates arc e^^dentlv of wide occurrence in this State 
and doubtless will be found much more freelj distributed o^e^ 
tlie entire United States than has. thus far ever been suspected 
In California the sources of the present endemic distribution 
arc as follow s 

1 Immigration from the Onent espeaalh the Filipinos 

Chinese Japanese and East Indians 

2 Immigration and transient labor from ilexico 

3 Tourist tra\cl from California to Asia 

4 The armj demobilization 

5 Trade routes centenng in California ports 

^luch remains to be leamccl of the specific pathogenicitj 
of mtestmal protozoa for man It is known that the human 
' From the Department of Medicine, Stanford Lm\er«if\ Medical School 
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intestinal tract is inhabited by an extensne bacterial flora 
whicli, in general, is useful in the economy of digestion, or,' at 
worst, IS not harmful to it So it has been said by way of analogy 
that it IS possible to have a protozoal fauna consisting of neutral 
commensals quite without ill effect on tlie host It is conceded 
tliat outside of tins relatively large group of benign protozoa 
there is a hostile minority whose presence always^ bespeaks ' 
danger This relationship is said to be analogous to that be- 
tween the normal intestmal bacteria and sudi evil mvaders 
as, for example, cholera or typhoid But tlie analogy is fallacious 
The normal bacteria of tlie human intestine have a defimte 
physiologic function and serve a useful and necessary puipose 
No sudi benefits have been proved or even suggested as attend- 
mg the presence of any protozoa whatsoever Moreover, it 
has yet to be proved m most cases tliat protozoa can exist m 
the intestmal canal without damage to its walls, without hberat- 
mg any toxin, without causmg any irritation or stimulation, or 
•without ill effect on the chemistry of the intestmal contents 
While we are willmg to concede tliat protozoa may mliabit 
the intestine without producing dinical symptoms, we are not 
yet ready to affirm that any protozoa can exist m the intestine 
■without increasing tlie Iikeliliood of disease m tlie host We 
believe that all protozoa are dangerous potentially if not directly 
We believe that almost mvanably tlie presence of protozoa 
can be related to pathologic factors of some sort present m the 
host Closer study may well demonstrate results of protozoal 
action of wliidi we are now ignorant Potentially, danger may 
be relative to tlie mass of invading organisms This occurs 
m a sense m amebiasis Here it is understood tliat with a small 
mass of infection even a strongly pathogenic organism may 
cause no more than local or latent damage and produce no 
symptoms Potentially, too, danger may be relative to tempo- 
rary, local, or general lowering of resistance on the part of tlie 
host We see previously harmless bacteria suddenly become 
virulent, as m the case of the onset of acute symptoms in a 
healUiy cholera carrier exposed to dulling, fatigue, or an intcr- 
current digestive upset Such a condition was demonstrated 
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experimentally in the case of amebic mfection bj' McCarrison 
m India jMcCamson w orked with monkeys which were earners 
of Entamoeba histolytica No sj-mptoms appeared until the 
onset of dj'senterj m the presence of a ^^ltamm depnvation 

With such considerations m mmd it seems logical to assume 
that all protozoal mtestmal parasites are potentiall}' pathogemc 
Some are relatively harmless None are safe All jeopardize the 
health of the host 

At best it is notoriously difficult to relate specific sj-mptoms 
to specific causes Nowhere is this difficult^' more marked than 
m protozoal bowel infestations Giv^en a svTnptom plus a pro- 
tozoan parasite, we remov e the parasite and the sj’mptom dis- 
appears Too often we hastilj- assume that the parasite had 
caused the S 3 ’mptom Or the symptom does not disappear and 
we erroneously conclude it w as not caused bj’- the parasite We 
cannot always draw a final judgment from rlimral observation 
alone Until our judgment is perfected, therefore, w e can safely 
consider that the patient’s best good lies m eradication of the 
parasite 

All clmical symptoms ansmg from the presence of protozoa 
m the mtestine must result m accord with one or more of the 
following mechanisms 

1 The effect of local pathologic changes m the mtestme or 
other tissues directly mvaded 

2 Absorption of protozoal toxms of a more or less hypothetic 
nature 

3 The absorption through protozoal lesions of parenteral 
protem or bactenal products This is probably the explanation 
for the inflammatory reaction and enlargement of lymphatic 
glands drainmg areas of amebic mv'asion 

4 Reflex effects resultmg from the presence of protozoa m 
the colon or elsewhere If an mflaraed appendix can be re- 
sponsible for reflex constipation or gastnc symptoms, it is equally 
conceivable that a protozoal lesion can cause mtestmal and 
digcstiv c disturbances through a reflex mechanism 

Let us take up in detail some cases of protozoal mfection 
We wall consider first 
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BALANTIDIDM COLI‘ 

Roughly resembling an Amencan football in shape, this 
relatively large protozoan consists of an outer coatmg or ecto- 
plasm, covered with fine aha Near its someuhat smaller an- 
tenor end is the moutli, which opens m a rather mdefinite way 
mto Hie endoplasm Lymg ■mtlim tlie endoplasm is a roughly 
reniform nucleus appeanng to have a more or less distmct 
smaller portion connected with it, sometimes called the micro- 



Fig 91 — Balintidium coli, encysted and free (after Wenyon) 


nucleus The organism possesses, also uitliin Uie endoplasm, 
two contractile vacuoles wlucli must be distinguished from tlie 
temporanly produced vacuole-hke spaces forming within tlie 
substance of the endoplasm about ingested food particles The 
cysts are spheric or oval 

Infection probably depends upon tlie presence of these cysts 
m human feces and m the feces of hogs In that anmial it is a 

* \VithThc exception of Balantidium, these illustrations represent camera 
lucida studies 
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common and seeming!} hatmless parasite There is small doubt 
that man acquires the infection as a result of close assoaation 
wth infected hogs 

Balantidium infection is comparatively rare m man if we 
may judge by the number of reported cases w hich scarcely exceed 
200 to date This parasite inhabits the large mtestme and is 
rather mdolent m its chmcal development W%en the customai}' 
alternation of constipation and diarrhea is present, its lesions 
consist of ulcerations mvohang the mucosa and submucosa 
These ulcerations are apt to be aggravated by secondarj' bac- 
tenal mvasions Ulceration and abscesses of the colonic wall are 
produced, hon e^ er, by the balantidium alone The parasite is 
verj infrequent m the Umted States 

Case I — S A fiAC-} ear-old bo\ Mhose general histoi}* 
Mas excellent, except for a tendencj- to constipation He began 
to complam of cohckj pam m the abdomen and the bow els m ere 
costive WTien seen some fixe dajs after onset he had deep, 
definite tenderness m the nght lower quadrant and an mdefimte 
sausage-shaped mass Blood-count showed 45,000 white cells, 
with 85 per cent pohmuclears, 7 per cent Ij-mphocj tes, and 8 
per cent mononuclears There were no eosinophils seen The 
stool show ed a normal digestix e result, no ox a, no amebas but 
huge numbers of Balantidia coli Exammation of the stools of 
the parents and one brother rex ealed no parasites The patient 
had been raised m the at) and no source of mfection could be 
traced Dr Langle) Porter saxx the box and concurred in the 
diagnosis of acute appendiatis Operation was refused and a 
sloxx recox erx took place In two xears tliere has been no re- 
currence and no gastro-intestmal sx-mptoms other than occasional 
constipation 

1 he case here presented can remam sunplx as an mstance of 
acute appendiatis assoaated with the presence of balantidia in 
tlie stools There xxas no prexaous significant histot)’ There 
XX as no earlier association or contact xxith pigs Operation xxas 
refused tlie patient regamed normal health and has kept it 
for the last txx o x cars It is impossible to sax definite!) tliat the 
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balantidium was responsible for the inflamed appendix It cer- 
tainly IS not possible to say that the balantidium was harmless 
m this reject 

We will next present very briefly a single case of infecbon 
with 

CHHOMASTRIX £1ESNIU 
(Maerostoma Mesnih) 

In shape this flagellate resembles an elongated top There 
are three active flagella projectmg from the blunt end. 



Fig 92 — Chilomastnx mcsnili Vegetative and encysted forms 

Seen in the stool its more remarkable charactenstics are its 
rather active progression, accompamed by rotation about the 
long axis, a promment longitudmal sht on one surface, m the 
floor of which is the mouth, a usually well-defined spiral groove 
r unning about the body from mouth to tail, and, sometimes, its 
spotted cytoplasm 
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The organism forms small oval (^sts v’lth a blister-like 
prommence at one end In stained specimens the remains of 
the mouth groove may be seen, and to one side of this a less 
e\T.dent globular nucleus Cysts probabty remam viable for 
some time m moist feces, thus pro\’idmg a source of mfection 

Case n — A A G A man of sixty-four jears, a retired 
rancher, had suffered for two years from a classical picture of 
permaous anemia He had been under the care of various 
competent mtemists His condition had been exhaustively m- 
vestigated and no etiologic factor discovered He undement 
se\eral transfusions of blood, ^vith the usual temporaiy remis- 
sions A fen daj's pre^^ous to the onset of the pulmonary m- 
farction, which resulted m his death, exammation of the stools 
showed a massive chilomastrix mfection This may well have 
been an acadental findmg with no significance relative to the 
anemia One could wish, how e\ er, that this angle of the case had 
been adequately studied at a much earher date 

The follow mg cases illustrate mfection with 

TRICHOMONAS INTESTINALIS 
(Trichomonas Hominis) 

A very' acti^ e organism m fresh stools, it is x'anable m shape, 
but generally rather oNoid, the smaller postenor end provided 
with a shghtly curbed spike TTiere are three or four rapidly 
lashmg flagella at the rounded antenor end and a promment un- 
dulating membrane extends along practicaUy one whole side 

Considerable difference of opmion exists regardmg cy st for- 
mation by this organism, but it seems reasonable to assume that 
mfection occurs by mgestion of cy'sts as m the other flagellates 

Case in — Mrs F W N, a woman of fifty years This 
patient has suffered all her adult hfe from spells of nausea and 
^omltlng For the past nine months she has had a nearly con- 
stant diarrhea assoaated with achy ha and only rehe\ ed tempo- 
ranly from time to time by aad mixtures She has not seen 
blood in the mo^cments nor has she suffered pain She has 
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a considerable secondary anemia She has lost 30 pounds in 
•weight Examination reveals a highly nervous and neurotic 
•woman in poor nutntion, but with no objective abnormality 
The stools show a trichomonas mfection The stnkmg and 
remarkable feature of this case is the appearance m the gastro- 
intestmal »-ray plates of tumors m the wall of the stomach 
and midportion of the transverse colon whicli we believe are 



Fig 93 — Trichomonas intcstmalis (adult) 

adenomatous papillomas This lesion is extremely rare, and 
at a future time a full case report will be presented of this un- 
usual condition From the present point of ■view it can be said 
with safety that the tnehomonas undoubtedly increased the 
imtabihty of the digestive tube and undoubtedly has mtensiAcd 
the symptoms It is unlikely that tnehomonas has any causal 
relation vuth the tumors, and their co-exislence is, •without 
doubt, purely acadental 
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Case rV — D This patient is a man of sixtj'-three years 
mth a long and invoh ed history' He Tvas under dose obsen'a- 
tion m the medical ward, where the following diagnosis was 
estabhshed 

1 Paranoia of expansn e tj^pe 

2 Old anterior pohomjditis affectmg nght arm and both 
legs 

3 General artenosderosis, with extensile vascular calcifica- 
tion, espeaally mvohing the bram Hjpertension averagmg, 
while at rest in bed, 212/100 

4 Afyocarditis and hjpertrophy of heart 

5 Extensn e Tipe n arthntis of spme and left ankle 

6 Intestmal mfection with Trichomonas hominis. 

Spmal fluid and Wassermann are normal Blood-count is 
normal 

The patient is a native of the United States and has spent 
his hfe chiefly m the northern part of this countiy, largdy m 
New York He has travded abroad extensnely and sened 
through the Spanish-Amencan War, m which he was shghtli 
wounded 

One year ago he had an attack of seiere epigastnc pam 
with nausea and lomitmg which required morphm for rehef 
This disappeared entirely m the course of a few weeks, leaiing 
him ivith gaseous eructations only Agam three months later he 
suffered from a similar attack which persisted for fi^e weeks 
A third attack came on fi^e dajs ago ar-Raj studies showed 
e\’idence of adhesions m^ol^•mg the distal half of the stomach 
and also adhesions m the nght flank mvohing the ileum and 
colon There was no cMdence of cohtis or ulceration Frac- 
tional testing of tlie stomach contents show cd a constant h\per- 
aadit) 

The (hscussion of possible relationships between h\per- 
trophic or Tjpe 11 osteo-arthntis and protozoal mfection will 
be deferred to a later section Suffice it now to note that the 
trichomonas mfection is assoaated with the gastro-mtestmal 
histoii and findmgs just descnbed, and also with an cxtensne 
Tjpe II osteo-arthntis 
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We turn now to the most frequent and most dangerous of 
the flagellates, 

GIARDIA INIBSTIHALIS 
(Lamblia) 

In appearance giardia is probably the most grotesque of the 
mtestmal flagellates 

Fig-hke m shape when viewed m its broad dimension, it has 
on the ventral surface of its larger anterior end a circumscribed 
area with raised c'dges, the “suckmg disk ” Within the disk 



Fig 94 — Giardia intcstinalis, motile Fig 95 — Giardia intcstinalis, cn 
form cystcd form 

and appearmg to he just dorsal to its floor are two nuclei, sym* 
metncally placed on either side of the midlme There are four 
pairs of flagella, three appearmg to emerge from each side of 
the organism and a pair trailmg from the small posterior ex- 
tremity In lateral view giardia roughly resembles an old- 
fashioned, curved ear-trumpet, its smaller postenor portion 
or tail curved dorsally, the sucking disk presentmg ventrally 
In the stools, giardia appears to bob about briskly, but with- 
out true progress m any direction The organism lives in the 
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upper part of the small mtestme and probabty attaches itself 
by means of its suckmg disk to the mucous membrane 

But far more often than the acti\e flagellates, cjsts are 
seen m the stool E-rammed m lodm solution, giardia <^’sts 
appear as small, oval, shaiply outhned bodies with a rather 
comphcated and mmute inner structure Cjsts sur\ave for a 
time m moist stools Stiles has brought fom ard evidence which 
points stronglj to the house-fly as one factor m the dissemma- 
tion of these C} sts 

Giardia is of common occurrence m Cahfoinia, and nhile 
its pathogeniat} has been disputed it is impossible to behe^e 
that it is a harmless or safe parasite under am circumstances 
The followmg cases are selected as tj-pical of the chmcal assoaa- 
tions of this parasite Thej illustrate its unsuspected frequency 
as v ell as the chmcal lmpro^ ement n ith remo\ al of the flagellate 
The treatment of flagellates is extremelj unsatisfactorj m general 
To shorten a long tale of therapeutic recommendations and 
failures, it ma> be said that we haAC met nith best success m 
the treatment of giardia bj usmg the same general scheme as 
in the treatment of amebiasis, addmg tvo moderate courses 
of thjTuol b} mouth Neosalvarsan alone does not cure Not 
mfrequently giardia cjsts reappear after any form of treat- 
ment, but 'ne ha^e been successful m curmg a number of cases 
in tv o months bj the method indicated 

Case V — \\ S C , a male lavy er, aged thirtj -four, has 
been under treatment m a arious places for neurologic symptoms 
His father is a diabetic Pre^^ous to tonsillectomy two jears 
ago the patient had se^c^aI attacks of rheumabsm of the large 
jomts Fne \ears ago vas treated for hookvorm infection 
Sc^en jears ago he had a se^erc diarrhea, with no blood or 
mucus m the ilcjecta and vithout much pain, that lasted for 
SL\ months For the next three >ears he had at times mild 
attacks of a similar diarrhea He has fixed pupils vhich ha\e 
been diagnosed as of the Argj 11-Robertson tx^pe Thej contract, 
hov c\ er under csenn Patient has spent most of his life m the 
Sacramento \'alle\ and baj distnet 

XOL. 6 — 16 
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His status, when first seen, had been considered neurologic 
and suspiaous of tabes He complained of great weakness, 
vanous phobias, unsteadiness on his feet, nervousness, depres- 
sion, and severe palpitation and breathlessness on exertion His 
habits were good He suffered from emotional upsets and had 
frequent heavy sweats Previous to this for seven years he had 
constantly been in poor health even when free from the symp- 
toms which now bother him At times his wind is good and he 
can undertake considerable physical exertion In spite of 
repeated negative blood Wassermanns and a negative venereal 
history, he has been told and he beheves that he has tabes or 
some other equally serious nervous disease, also tliat his heart 
is in a bad way 

Examination shows a compact, well-built young man, fairly 
well nourished He is obviously intelhgent, educated, and 
reasonable m his point of view He has no gland enlargement, 
the thyroid is palpable, the skm is clear, reflexes are normal or 
exaggerated The eyes do not accommodate or react to light 
The fundi are normal His lungs are clear 

His heart shows an increase of 1 mch m transverse diameter, 
the pulse-rate is between 72 and 120, there are no murmurs 
Blood-pressure, sittmg, auscultatory, Mercer mstrument, is 
120/72 Reaction to standard exercise is entirely normal 
Abdomen shows no abnormality 

Laboratory findings are as follows Basal metabolism 2 \ 
per cent plus Spmal fluid is normal in pressure, cells, globulms 
and sugar, and gives negative Wassermann in all dilutions 
Blood Wassermann is negative Blood-cpunt White cells, 
6450 Polynuclears, 66 per cent , lymphocytes, 25 per cent , 
mononuclears, 1 per cent , basophils, 1 per cent , and transi- 
tionals, 7 per cent Red cells, 4,400,000, with 75 per cent 
(Sahli) hemoglobin Urine is normal Temperature and res- 
piration are normal 

The stool shows an extremely heavy giardia infection Diag- 
nosis Neurasthenia Irritable heart Giardia mfection Treat- 
ment vas kept up for six weeks, resultmg m a cure of the parasit- 
ism and the complete disappearance of all symptoms T oday he 
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feels and looks m excellent health Such definite and extensive 
clinical improvement following immediateh on remoial of the 
protozoa offers a stnkmg substantiation of the behef already ex- 
pressed, namely, that protozoa may cause reflex and indirect, as 
well as direct, sjTnptoms 

Case VI — D B R This young man of tw entj-’-four 5 ears 
has had stomach trouble for tw o } ears past He has had no other 
symptoms At mght and about two hours after eatmg he has a 
dull bormg pain m the epigastnum He has been troubled con- 
stantly with flatulence and constipabon He has had no nausea 
or vomitmg until the past week, dunng which he has vomited 
several times, with rehef from the pam The pam is reheved by 
eatmg His father died of ulcer of the stomach and the patient 
fears a similar outcome for himself 

Exammation shows no significant abnormahty except epi- 
gastric tenderness and deep tenderness m nght lower quadrant 
He has a moderate secondary anemia Otherwise his status is 
normal The stools show giardia infection and cj-sts of Enta- 
moeba histolytica At the present time he has nearlj completed 
his treatment for these parasites The stools are negatl^ e His 
pam has completely disappeared and his bowels are regular He 
has bad no dietary mstrucbons and treatment has been limited 
to eradicabon of the parasites 

It cannot be said y et that he is cured Our cntenon of cure 
IS three months’ freedom from parasites foUowmg treatment 
Exammabon for parasites means for us the cnbcal and mtensive 
search of at least six stool specimens collected on successne 
days In the course of these six analyses one treatment with 
Epsom salts is gi\ cn 

Case VII ■ — P McK , a mechamc, aged thirty -nme y ears, 
who has had what he calls a “weak stomach” for twenty' years 
past He says that brmg, the shghtest overeatmg, or any m- 
discrebon m diet causes se^cre nausea and \omitmg He has 
no parbcular pain m these spells, but considerable soreness and 
hcirt-bum He has had malana m the past. 
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Examination shows a well-developed and well-nounshed man, 
with poorly kept teeth and margmal gmgivitis All of his re- 
flexes are highly exaggerated No pathologic reflexes are 
present Blood-pressure is 150/92 No abnormahty can be de- 
tected in the chest His abdomen is normal except for a point 
of extreme tenderness above and to the right of the navel In 
general, no particular physical abnormahty is present 

Gastro-mtestmal v-ray exammation shons no evidence of 
disease unless there be some shght adhesions m the appendix 
region His Wassermann is negative The blood shows 10,400 
white cells, with a normal differential count, and a mild sec- 
ondary anemia The unne is normal Stomach contents show 
a constantly low aadity averagmg 21 total, and 12 free aad 
The stools show a heavy mfestation with giardia, and a few cysts 
of Entamoeba histolytica 

For purely expenmental puiposes this patient was given tii o 
courses of carx'acrol Eacli course was preceded by three days of 
hquid diet and salts, 60 mmims of carvacrol were given, m cap- 
sules once and m emulsion once No effect could be seen on the 
parasites present Carx'acrol is a heavy, oily, doubly distilled 
liquid with a hot, bummg taste It is an isomer of thjTnol It 
has been highly recommended m the treatment of hookxvorm, 
as bemg less toxic and more efficient than thymol Our expe- 
rience mth its use in hookxvorm is distmctly not encouraging 
We use thymol m the treatment of flageUate mfections, and it is 
our opimon that m these conditions thjmol is much more 
effective than carvacrol Our expenence xvith this treatment, 
hoxx'ever, is very limited, and further report xvili be made when 
more cases have been treated 

After a thorough course of treatment in the patient under 
discussion the amebas hax'e been eliminated and a clinical cure 
has folloxved A fexv giardia cj'sts are still seen at mterx'als 
Further treatment xvill be directed toward final removal of the 
giardia 

Case Vin — G W W This young man is a thm, poorly 
nourished teacher, aged txventy-six, who has never enjoyed 
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robust health and has been treated for > ears for various ner\ ous 
complaints After lea^^ng the annj three and a half 3 ears ago 
he had an illness attended bj' fe\'er, diarrhea, and loss of w eight 
Smce than he has had frequent spells of diarrhea, often with 
mucus in the stools, but never blood and never pam He has 
suffered from excessive flatulence and has gradually become 
more and more ner\ ous He has palpitation and is emotional 
Fhysiaans who had seenliim had found the blood and spmal 
fluid normal, and nothmg radicallj’’ wrong with the nenous 
system or other organs A stool examination had never been 
made 

On examming the stools there was re\ealed a hea ^'3 m- 
festation with Entamoeba histolj tica and giardia He was given 
an mtensi\e and se\ere course of treatment which entirelj’’ erad- 
icated both parasites He has already improied greatl}' m 
every way and has taken up a more arduous and technical hne 
of teachmg from which his poor health had hitherto held him 
back 

We come finally to the best ad\ertised and best studied of 
the mtestmal protozoa, the ameba 

AMEBIASIS 

By amebiasis w e mean m the ongmal words of Musgrave and 
Clegg, “a state of mfection with amebas ” At least fi\ e variebes 
of amebas are known to infect man To show the biologic rela- 
bons of the vanous parasibc protozoa and to classify* the parasibc 
amebas the table on page 406, modified from Dobell, is useful 

Of the general class of amebse, only* one ameba has been 
generally recognized as pathogemc. This is Entamoeba his- 
tolybca Kofoid and Swezy ha^e recently described as Council- 
~mania lafieuni a ^a^ety of ameba which they beheie to be 
pathogenic and hitherto confused and identified with E coh 
We ha\ e studied this type of orgamsm at length and ha\ e noted 
it chnically We are not y et prepared to express an opmion on 
its biologic separabon from E coh "IMule only the E histo- 
lybca IS definitely incnmmated for its pathogematy , w c bche\ e, 
as already stated for the protozoa m general, that any ameba is 
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dangerous potentially if not actively Therefore it seems to us 
the wisest and safest course for the patient to have any amebic 
infection eradicated 

Amebiasis is wide-spread m California and in the United 
States It has been estimated tliat 10 per cent of the human 
race are infected, and it is known that practically no race of 
man is evempt Chnical reports of amebic infection have in- 
creased rapidly in the last feiv years The experience and re- 
ports in California of Barrow, Gunn, Kofoid, and others demon- 
strate the prevalence of amebiasis in this state and its serious 
clinical concomitants 

Until recently amebiasis was considered a strictly tropical 
malady, and dysentery was almost its synonym Now we know 
that it IS cosmopolitan and that dysentery may be of secondary 
importance or absent One of us (Reed, Alfred C , Cal State 
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Med Jour , August, 1922) has called particular attention 
to a feature of amebic mfection which is espeaallj pronunent 
in Cahfomia This is denoted as non-dj'sentenc amebiasis 
By dysentery* we mean merelj a sjTnptom group of more fre- 
quent e\acuations containing blood and mucus and attended 
by pam Such a ^-ndrome is non-specific and non-pathogno- 
monic (Reed, Alfred C , to appear m Amer Jour Med Sa ) 
WTule clmical dj'senter}* and amebic abscesses are considerably 
more frequent as a result of intestmal amebiasis m the tropics, 
we find m cooler dimates that the non-dysentenc tjpes pre^'all 

In non-dj'sentenc amebiasis, referrmg speaficallj' to histo- 
Ijbca, the mfection presents an approidmate balance between 
parasite and host, and is apt to manifest itself by ^mptoms 
which are not assoaated with dj senterj- or e\ en looseness of the 
bow els So far as we know Entamoeba lustoK'tica finds its sole 
portal of entrj' mto the body bj waj of the mtestme We 
know that from this ulcerative focus it can in\’ade the blood- 
and Ij-mph-streams Ha\Tng m mmd the four a\ ailable mechan- 
isms for producmg sjTuptoms which w ere descnbed for mtestmal 
protozoa in general, it is not sutpnsmg that we should find 
non-dysenteric amebiasis where parasite and host h\e m a 
balanced relation which is the best possible for both eichibiting 
such unexpected sjTnptoms as se\ere constipation neurasthenia, 
anemia, phj’sical depression, malnutrition, loss of weight, m- 
digestion, ^ague aches and pains, and all manner of mdefimte 
ill health These are assoaated with non-d 3 'sentenc amebiasis 
and disappear with eradication of the ameba Consideration 
of the chmeal s^-mptoms alone maj lead the obser\ er far astraj 
So often has this expencnce been observed that we feel it de- 
sirable to enunaate once more three clmical rules which ha^e 
been constructed on a basis of expenence 

1 Remember that amebiasis, like protozoal infection m 
general, is pre\ alent in California 

2 In\esligate e\er 3 gastro-mtestinal case for the presence 
of amebas or other protozoa 

3 E^ crj patient w ith an obscure or mcompleteh diagnosed 
trouble must be su*:pectcd of harbormg amebas or other protozoa 
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ENTAMCEBA HISTOLYTICA 
(Entamoeba Dysentens) 

In fresh hquid stools and on a warm shde Entamoeba histo- 
lytica IS a characteristic active orgamsm It is seen to progress 



Pig 96 — Entamoeba histolytica Rounded-up form 

across the field as if ivith a definite objective The pseudopodia 
which it throws out almost continuously m the direction of 



Fig 97 — Entamoeba histolytica, encysted form 

progress show httle differentiation from the grayish, finely 
granular protoplasm 
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At other times it is less active, progresang but httle m any 
direction It becomes more or less rounded and throws off 
hyalme pseudopodia, only slowly to draw them back and to 
form others at some other pomt 

The nucleus is generallj very mdistmct or hardly discem- 
able Inclusions are frequentlj’- present, most often in the form 
of tissue fragments or red cells w’hich appear to be engulfed 
unchanged Under less fa\ orable conditions complete rounding 
occurs, and pseudopodia cease to form,' m which condition the 
organism may so closely resemble an epithelial cell as to be 
m^tinguishable except bj the finer stainmg methods Cysts 
m this speaes are small sphenc bodies ivith a defimte cyst w all 
and, when tj^iically mature, contam four nuclei There are 
also often present thick rods or more irregular masses of chro- 
matm-bcanng matenal and sometimes globules of glycogen 
Infection is the result of swallow mg c}’sts 

^ ENTAMtEBA COLI 
(Amoeba Cob) 

Usually about the size of Entamoeba histol) tica, this speaes 
is generall)' less actl^e and makes less actual progress The 
rather poorly defined pseudopodia which are pushed out from a 
more or less rounded and unextended organism, as if at random, 
are but shghtly different m texture from the r emaining cjto- 
plasm The cytoplasm is granular and often contams numerous 
mclusions derived from matenal available m the feces Red 
cells, however, are not seen The nucleus is generally more 
clearly discernible than in Entamoeba liistoh tica 

Mature C3sts of this species tj-picallj contam aght nuclei 
and are ordinarily somewhat larger than those of Entamoeba 
histolytica Sometimes chromidial bodies, more commonlj' 
m the form of sphnter-like bars, are present 

In two 5 ears’ expenence bv one of us m ilie Yale Hospital 
in Yunan Provnnee m central Chma djsentcnc amebiasis was 
found to be most common The followang case is tvincal of 
hundreds and illustrates the usual course of intestinal infection 
with Entamoeba bistohtica in a hot climate 
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Case IX — well-nounshed Chinese boy of ten years uas 
admitted to the ward with a history of diarrhea for four months, 
accompamed by mucli mucus and blood The movements 
averaged from six to eight daily and were attended bj some 
cohdcy pam and severe tenesmus Exammation of the stools 
showed enormous numbers of motile Entamoeba histolytica, 
and a few ascaris ova The ascands were expelled wiUi calomel 
and santonm Then | gram emetm was given daily hj^ioderm- 
ically In four days there was a complete relief of sjmiptoms 
and the patient was discharged 



Fig 98 — Entamoeba histolytica, motile form 

Case X — An English mercantile agent had come up on a 
nver boat, and a week before had laid over two days for huntmg 
For three days he had severe diarrhea, ten to twelve evacuations 
daily, with grayish, bloody mucus, and considerable abdominal 
pain His temperature was normal Microscopic examination 
of the mucus showed swarms of actively motile Entamoeba 
histolytica He was given ^ gram emetm hypodermically twice 
daily On the fourth day all symptoms disappeared, he felt 
perfectly well, and was dismissed 

The really wonderful chnical unprovement m these two 
cases xvas fairly typical of the results of emetm admmistration 
m acute amebic dysenterj' Yet neither case was cured And 
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it IS doubtful if hypodemuc emetin alone ever did cure an 
amebiasis Its effect on the acute flond sjTnptoms is somewhat 
analogous to the effect of salvarsan on flond acute sj^phihs But 
the mfection is not eradicated and further treatment is found 
necessar>', although urgent sj-mptoms of d3senten disappear 
usuall} by the fourth daj of treatment 

One must not forget that o\ erenthusiastic use of emetm has 
its dangers This has been discussed m detail by one of us 
(Alfred C Reed, Boston Med and Surg Jour , September 14 , 
1916 ) Not infrequentl}' the overoptimishc therapeutist will see 
ententis, diarrhea, muscular weakness, breathlessness, and e\a- 
dences of a poisoned m^'ocardium when emetm has been ad- 
ministered unduh' long 

Case XI — ^Mrs G D This pabent is a houseanfe, aged 
thirtj -ta o She has had chrome mdigesbon smee girlhood Her 
symptoms ha\e been nausea, epigastnc pam, sour eiuctabon, 
heart-bum, a tendenq to sjmeope, and extreme consaousness 
of gastnc discomfort She has had her appendux remoxed and a 
forward placement of the uterus Her mdigesbon has been 
much a orse m the last fix e 3 ears, and its senousness is progres- 
sive Her boa els alwa3’s moxe freeh and regularh She has 
nex er had diarrhea or d3 senteia At the time of her laparotom3 
b3 Dr M E Ruma ell, three months ago, the gall-bladder was 
grossl3 normal and there was no gross lesion discox erable m the 
stomach or mtesbnes other than a thickened, inflamed appendix 
A number of rather large hmiph-nodes a ere seen m the pen- 
toneum and lesser omentum In the last two or three 3 ears her 
weight has stcadil3 mcreased to 174 pounds She is 5 feet 4 
mehes tall She has th3 to-o\ anan insufficienc3 

Her blood shows a moderate secondar3 anemia Ejdne3* 
funebon is nomial llie onh abnormal laborator3' findin g is 
the presence of numerous eight-nucleated C3-sts of Entamoeba 
cob These haxe been identified as that xanetx desenbed b3 
Kofoid and Sa CZ3 as Councilmania laflcuni 

She IS now under bcatment for the amebiasis At the same 
time she is taking o\ anan residue and th3Toxm 
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We have seen a considerable number of cases of amebiasis of 
Kofoid’s Councilmania type The final determmation as to 



Fig 99 — Entamoeba coli, motile form 



Fig 100 — Entimoeba coh, encysted form 

whether this is a new species, hitherto confused ivith Entamoeba 
coh, will have to be made by the systematic protozoologist At 
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present ^^e classify them as E coh of the Counalmama type 
The variety' is easily recognized and differentiated, but further 
study and confirmation is needed to establish its biologic separa- 
tion from E coh We ha\e had no difficulty m curmg this 
speaes of infection with the same treatment used for E histo- 
ly'tica In the patient under discussion the symptoms ha\ e been 
m abey'ance smce shortly after the emetm was started 

ENTAMCEBA NANA 
(Endoltmax Nana) 

Although much smaller than Entamoeba coh, the active form 
ofE nana somen hat resembles it 



Fig 101 — Endolimax nana Encvsted and motile forms 


As ordinarily seen in the stool, its moi ements may perhaps 
be best descnbed as mere changes m outlme occumng slowly 
The nucleus is mdistmct and the cytoplasm shows no marked 
charactenstics ^lotihty is rapidly lost after leaimg the body, 
the orgamsm becommg roimded, m which condition it is practi- 
cally mdistmguishable m the stool without resorting to staming 
methods 

Small cysts are formed, typically' showmg four nuclei when 
mature 

- COTINCILMANIA LAFLEDRII 

Under this heading Kofoid and Swezy ha\e described an 
ameba which they bchc^c to constitute a distmct and hitherto 
unrecognized speaes 

These authors belie\e that Counalmama has, m the past, 
been confused with Entamoeba cob chiefly because of the eidst- 
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ence of eight-nucleated cysts m both forms, but that it is dis- 
tmguishable from E cob by a number of charactenstics 

In contradistmction to Entamoeba cob, the free stage of 
Councibnama is very active, the pseudopodia are formed with 
“explosive suddenness”, the ectoplasm is sharply separated from 
the endoplasm, and red blood-corpuscles are freely mgested 
The structure of its nucleus as desenbed by them differs from 
that of other amebas m a number ofjiarticulars 

A most important feature, m their description of the cysts 
of Councibnama, is a remarkable process of bud formation m 
which the nuclei of the cyst successively migrate mto buds, 
which are subsequentlj' detached 

Case Xn — Mrs FAS This patient is a housewife, aged 
thirty-three She is very nervous, has hysteric outbursts, syn- 
cope, and spells of aggravated weakness She has suffered severely 
for several years from backache She has been told repeatedly 
that all her trouble ongmated m her “nerves ” She is constantly 
exhausted, worn out, and has heavy mght-sweats She wakes 
every mornmg with sharp pam in the entire spme and neck She 
famts easily and has much palpitation Has had muscular 
rheumatism many times and “mtestmal flu” twice m the last 
fouf years Tonsils and diseased teeth have been removed 
Digestion is usually fair, but she has spells of upset stomach, 
and occasionally mild diarrhea In the past yfear she has had 
severe attacks of abdommal pam She had an operation for 
hemorrhoids and fissure some two years ago Spells of con- 
stipation more recently have resulted in a recurrence of hemor- 
rhoids Had jaundice ten years ago She had no puhnonarj' 
complaints or history 

She was bom m San Francisco and has always hved here 
Her normal average weight up to two years ago was 145 pounds 
It IS now 125 pounds Ten pounds of this has been lost m the 
past SIX months 

Examination shows a tall, spare young woman, very poorly 
nourished, with a veak, pliant spine No evidence of arthntis 
No adenitis Reflexes are all exaggerated, and the only abnormal 
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reflex is a loss of pharyngeal imtabihtj' No abnormahties appear 
except general muscular weakness, slouching posture, visceral 
ptosis of moderate degree, and small external hemorrhoids 
Functional tests of heart, cnculation, and kidney's show no 
abnormahtj There are no signs of hjperth 3 n:oidism, tubercu- 
losis, or orgamc neri'ous disease Blood-pressure is 70/110 
Laboratorj' findmgs Gastro-mtestinal -i-raj* exammabon 
shoiis only a very moderate droppmg of the colon and stomach 
Unne is normal Wassermarm negative Blood shows a mod- 
erate secondary anerma Eosmpphils are 2 per cent Stool 
analysis shows abundant (n*sts of Endohmax nana and Enta- 
moeba coh 

This pabent has shown a deaded chmcal impro\ ement under 
anbprotozoal treatment It is too earh to report end-results 
Here, then, is a young woman condemned to chronic mvahd- 
ism by phjsiaan and osteopath ahke, presentmg hysterical 
s}-mptoms and cnses, with a large amount of ill health and 
misery, and no satisfactory physical explanabon to be found 
Two observabons can be made from her example First, 
every obscure diagnosbc case, as well as every pabent pre- 
senbng gastro-mtesbnal symptoms, should be adequately 
searched for mtcsbnal protozoa Second, if mtesbnal protozoa 
are present, that pabent will almost m\anably' harbor some 
pathologic condibons which can be related to the protozoa 
This pabent gi\es an average eosmophil count of 2 per cent 
This is entirely withm normal limits It is our expenence that 
the a^erage blood-count m cases of mfecbon with mtesbnal pro- 
tozoa show s a mild or moderate secondary type of anemia and 
a fairly normal differenbal count Leukocy tosis is not present 

Case Xm — Miss M S This pabent is a housekeeper, aged 
forty, who has alway s li\ed m the Middle West and Cahfomia 
Her mother died from cancer of the stomach She has had 
malana and typhoid Eight years ago she suilcrcd a nerious 
breakdown which mcapaatated her for one \ear For many 
y cars she has experienced abdonunal discomfort after the noon- 
day meal usualh followed by’ a loose bowel mo\ ement She 
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has also had a constant tendency to diarrhea, and never knew 
what it was to be constipated Even witli diarrhea she has 
never noticed mucus or blood Eighteen montlis ago she had an 
attack of acute gastro-enteritis of unknown cause Since that 
date she has had several similar attacks with mtense vomiting 
and diarrhea, but no blood or mucus It was another such attack 
that brought her to our attention at this time Her average 
weight IS 109 pounds and she is 5 feet 5 mches tall Severe 
backache, especially m the lumbar region, and parestlicsias of 
the arms and legs complete her lustory 

Exammation shows a poorly nounshed woman with coarse, 
oily skm Her teeth show apical (by -v -ray) and gmgival infection 
Reflexes are highly exaggerated Sensations are normal Blood- 
pressure IS 106/80 Heart and lungs are normal Abdomen is 
retracted, thm, relaxed, with no local tenderness The sigmoid is 
spastic and easily palpable Stomach contour is at level of umbili- 
cus Right kidney is freely movable There is no pelvic trouble 

Laboratory findmgs The %-ray exammation shows marked 
spastiaty of the colon and stasis m the appendix Some antral 
spasm IS probably reflex from the colon Gall-bladder plates are 
negative The blood shows a mild secondary anemia Was- 
sermann negative Urme normal Stool analysis reveals tlie 
presence of Endohmax nana and Entamoeba coh 

This patient gives a rather peculiar history Her colitis 
seems to be at the root of her major symptomatology There is 
no evidence of gall-bladder disease, although this comes into 
consideration very strongly While the appendix might be at 
senous fault, it seems likely that the mild chronic appendiatis 
IS closely assoaated •« ith the spastic cohtis In such cases fre- 
quently the symptoms outlast removal of the appendix and only 
yield with rehef of the colon irritation In this case it is abso- 
lutely essential to dispose of the amebas before considering 
operation The patient is now under treatment to this end 

Case XIV— Mrs V P Referreji by Dr Brett Davis, of 
Merced, and Dr H A Stephenson TTus young woman, aged 
twenty-five, is six weeks pregnant, and states that her general 
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health w as excellent until the birth of her first babj four j ears 
ago Since that tune she has felt eak and run-doisTi, has lost 
15 pounds in weight Following the first confinement she was 
quite constipated up until the past six months, w hen she has had 
spells of diarrhea attended with considerable cohc, and with 
much mucus in the stools She has ne\er noticed blood She 
gets famt at times and has occasional spells of nausea The 
present pregnanej, which is her second, has made so far no 
change m her symptoms 

£\ammation shows no abnormahtj' m the heart or lungs 
Blood-pressure is 122/80 Pulse averages SO She has \er} 

' large postcemcal glands and her thjTOid is a httle enlarged 
Reflexes are exaggerated The abdomen is soft and relaxed with 
a palpable nght kidney and tenderness over the trans\erse and 
descendmg colon 

Laboratory findings were normal except as noted There 
was a secondaii' anemia, 3,900,000 red cells, with SO per cent 
hcmoglobm Stool exanunations failed to show protozoa, but, 
as we felt certam of their presence, the examinations were con- 
tmued The speamen of the mnth day show ed eight-nucleated 
c> sts of Entamoeba coh of Kofoid’s Councilmama tj-pe 

We have yet to find a person harbonng mtesbnal protozoa 
who has not some sjinptomatic or objecti\e disturbance which 
can be related m some way to the protozoa Unfortunatel} , we 
cannot alwajs find the protozoa in e\ ery patient who presents a 
suggcstl^e clmical picture In this case persistent search re- 
^ealed them This senes to illustrate the need for adequate 
examination for protozoa in all gastrolntestmal and obscure 
cases Constipation is more commonh seen than dj senten^ m 
the amebic cases in Cahfomia One patient last 3 car bad h\ ed 
m sc^en large abes of the South and Southwest, and o^er a 
period of se^eral jears was treated in each of tliose aties for 
obstmate consbpation Dlsco^ erj of Entamoeba histoh tica and 
its eradication cured the constipation 

Case XY — B , a Porto Rican, male, aged tw entj -three. 
This IS one of the most interesting patients we ha^ e had His 

\oi- 6 — s? 
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complaint was malana He left Porto Rico at the age of t\\ eh e, 
was m New York two years, Georgia, eighteen months, then in 
succession worked m Virgmia, Alabama, Arizona, and Texas 
Two > ears ago he came to San Franasco and has been here smce, 
except for short trips mto the Sacramento Valley 

He has had smallpox m Porto Rico and flu m the epidemic 
of 1918 He has had several attacks of severe sore throat 
He had Neisser mfection five times and demcs lues 

According to his history the present illness began three 
months ago wth a sharp attack of malana contracted in tlic 
Sacramento Valle}' Severe chill and fever appeared on alternate 
days for a month The malana was not controlled until after 
his return to San Francisco 

Physical exammation shows a dark-skinned young man of 
shght build The tonsils show a chronic mflammation His 
teeth are m bad order The axillary, cervical, epitrochlcar, 
and mguinal glands show a uniform moderate enlargement 
No abnormahty m chest The spleen is considerably enlarged 
and palpable The liver edge is felt one fingcrbreadth below 
the ribs The abdomen is distended and tympanitic, no fluid 
demonstrable He has a prostatitis, also non-purulent otitis 
media Except for the pomts noted the exammation was nega- 
tix'e 

Laboratorj' findmgs Blood, an average count shoived 
2,100,000 red cells with 50 per cent (Sahh) hcmoglobm The 
red cells show polychromatophiha, anisocytosis, and poikilocy- 
tosis One normoblast was seen and there were vcrj' numerous 
subtcrtian signets Wliite cells, 4000 Polynuclcars, 62 per 
cent , Ij'mphocytes, 23 per cent , large mononuclears, ^ per 
cent , transitionals, 4 per cent , and eosinophils, 4 per cent 
Blood Wassermann is positive Stool analysis shows laix'ie 
•of Strongj'loides stercorahs, ova of Tienia nana and Schistosoma 
mansonii and cysts of Entamoeba histolytica The diagnosis, 
therefore, is as follows 

1 Gonorrhea and prostatitis 

2 Chronic tonsillitis and otitis media 

^ S} philis 
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4 Subtertian malana 

5 Tienia nana 

6 Strongyloides stercorahs 

7 Schistosoma mansonu 

S Entamoeba histolytica 

We feel certam that the diagnosis is complete and no para- 
sites have been overlooked 

Treatment consisted first of a course of qumm which was 
suffiaent to control the sj-mptoms, eradicate the plasmodia 
from the arculatmg blood and prevent relapse for the seven 
months under obsenation He was then given a course of 
intravenous tartar emetic, recemng a total of 35 grains, doses 
bemg at three-day mtenals and the mavimum dose 25 grams 
Then came a routme cestode treatment consistmg of 90 grams 
of feh\ mas m tw o doses an hour apart with the usual prepara- 
tion of liquid diet and salts for two dajs After this treatment 
the trematodes were not seen for two months Schistosome 
ova then reappeared and all the other parasites were apparentlj 
present m their ongmal numbers The next course of treatment 
will be aimed at the ameba 

Several comments come to mmd m connection with this 
patient It is to be noted that 35 grains of anbmom salt were 
useless in remoxing the schistosome infection Such a 'course 
is generall} considered curatixe, espeaally m the urmarj' tj-pe 
But it IS doubtful if the mtestmal or mansonian schistosome 
found here should be anx more resistant The multiple mfec- 
tions m this man illustrate vetj' beaufafuUy a rule of clmical 
practice which is e^en more valuable in the diseases of hot 
climates than in temperate areas Do not stop inth the first 
abnormal condition dlsco^ered Complete the thorough full 
examination and make it a routme In this patient the findmg 
of malana was sufficient to explain his symptoms and physical 
findmgs Onl\ with the result of the Wassermaim test did 
sj-philis conic into \new The first stool exanunation showed 
schistosome o\a and strongjdus Ian sc But two mtestmal 
infections being demonstrated it was considered that there 
might well be more, and further examinations justified this 
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consideration It is remarkable that tlie numerous parasites 
present and which had probably been present for a long time 
should be assoaated with only 4 per cent eosmophils, a figure 
not above the normal In spite of the presence of Entamoeba 



Fig 102 — Councilmania laflcurii, encysted 


histolytica and Schistosoma mansomi the patient gives no 
history either of diarrhea or of dysentery 

EXTRA-INTESTINAL AMEBIASIS 

In the consideration of amebic infections of man it is worthy 
of our attention that amebas have been descnbcd in man)' 
extra-mtestmal locations Most of these descnptions do not 
carr}' the stamp of authonty when analyzed We recognize, 
of course, the part played by Entamoeba histolytica in the 
production of abscesses m the hver, brain, and lungs An 
mteresting comment on the ameba of abscesses is the absence of 
encysted forms in such lesions Even m intestinal ulcers cj'st 
formation is vanable, but in abscesses C3'sts are not found 
The cause of this phenomenon is veiled in obscunty, but doubt- 
less IS related to the lack of drainage of the necrotic material 
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This results in the absence of any means of transfemng the 
mfecbon to a new host Such transfer is absolutelj essential 
if the amebic race is to persist Transference of amebas is a 
function of the encj sted form alone Under no natural arcum- 
stances, i\e beheve, is amebiasis transferred through the agenc>* 
of motile amebas Therefore the sole purpose of cjst forma- 
tion must be the propagation and contmuance of the amebic 
race from man to man Lackmg anj opportumtj for such 
propagation, as is the case m amebic.abscesses, we judge that 
the biologic stimulus to encj'stment is lackmg and cjsts are 
not formed 

Aside from these recognized extra-mtestmal occurrences 
there have been manj* reports of the presence of Entamoeba 
histolytica m the urme and m the urmarj* bladder A fen of 
these reports are undoubtedl}' accurate, but, as has been de- 
tailed elsewhere (Reed, Alfred C , Cal State Jour of Med , 
August, 1922), perusal of most of them leads to the comiction 
that inflammatorj* or body tissue cells ha\ e been confused with 
amebas We must recall that normal white blood-cells have 
an active ameboid motihtj’ and a cj tologj' to be distinguished 
with the utmost difficulty m fresh preparations from motile 
amebas Herbert Gunn has demonstrated to us the close 
similanty of fresh white cells to wandering tissue cells, pus- 
cells, and amebas To exclude error m differentiation, study 
of the free-mo\ing forms must be supplemented by study of 
cjsts when thej can be obtamed, recogmtion of the nuclear 
structure, and obseriation of stamed preparations Most 
writers who ha'ie descnbed amebas m the urmarj tract ha\e 
not emplojcd these precautions These remarks might be 
directed with equal force to the description of amebic lesions 
of the skm and other non-abscessed regions We cannot jet 
gi\c a final opinion as to the occurrence of amebas m tlie bile- 
tract Gunn has reported a case m which mtestinal amebiasis 
cleared temporanh after reraoTOl of a gall-bladder whicli 
apparent!} contamed motile amebas Recurrence of intcstmal 
infections might ha\ e been den\ ed from infection m the biliarj 
ducts It lias been supposed that amebas cannot hie in the 
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presence of bile In tins case we have to consider, then, tlie 
possibihty of confusion between leukocytes in the bile and 
amebas We have also to remember tliat the suggestion m this 
case of bihary amebic mfechon presupposed free discharge 
and drainage into the mtestmc and thereby estabhshed a means 
of amebic propagation to new hosts Under such conditions 
it would be expected that cysts would appear at tunes, yet 
none were found It seems uncertam, therefore, whether we 
can consider the bihary tract under any circumstances as an 
amebic habitat 

The appendix must also be considered as a frequent hidmg- 
placc for amebas Many so-called mcurable cases of mtcstinal 
amebiasis undoubtedly depend on an inaccessible amebic focus 
in the appendix It is to be expected, if this be true, that in 
these cases removal of the appendix, combined with routine 
anti-amebic treatment, would be just as effective and mucli 
less burdensome than appendicostomy ivith a long penod of 
colonic irrigations through the appendix 

RELATION TO ARTHRITIS 

We come now to the suggestion which has been put forivard 
at the Stanford Medical School, that amebas have a definite 
relationship to arthritis deformans, which is Ely’s second great 
type of arthritis 

This subject has received a great deal of attention from 
Leonard Ely and ourselves, espeaally durmg the past year 
Many wnters in the past have claimed a relationship between 
arthntis and amebiasis, but no one ever got beyond the stage 
of speculation More recently Barrow has claimed that every 
case of hypertrophic arthntis is accompanied bj' the presence 
of protozoa m the mtestmal tract 

Undoubtedly the most accurate and serviceable classification 
of chronic arthntis is that put fonvard by Ely He divides 
all chronic arthntis mto b\o great types These types differ 
sharply in etiology, pathology, chnical behavior, and :r-ray 
appearance Type I includes all of the frank bactcnal infec- 
tions, tuberculosis, syphihs, typhoid, pneumococcus, coccid- 
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loides, streptococcus, etc It also includes so-called atrophic 
arthntis The basic lesion in this tj-pe is a proliferative m- 
flammation m the sjTio\’ial membrane, m the bone-marrow, or 
m both It tends toward complete cure or at least results m 
fibrous or bony ankylosis r-Raj* plates show rarefied bone 
thmmng of the cartilage, and absence of new b'one production 
In his second great tj^pe Ely places a definite group of ar- 
thntides sharph distmguished from the precedmg This mcludes 
what has been formerly named arthritis deformans hj-per- 
trophic arthntis, osteo-arthntis, and senile degenerati\ e, or 
metabohc arthntis “It is the chronic rheumatism of the elderh 
Its cause is unknown Its pnmarj' pathologic lesion is an aseptic 
necrosis m the hone and marrow m the immediate xudnitj* 
of the jomt As a result of this necrosis m the marrow new 
bone IS laid down at the jomt surface, and espeaally at the 
hnes of attachment of the capsule This gives nse to the w ell- 
known spumng and hppmg, so promment in the s-raj picture 
and m the pathologic specimen, and is responsible for most 
of the names bestowed on the disease The jomt becomes 
mcchamcalh damaged bj the deformed and distorted bone 
ends but the disease practicallj ne\er results m either bom 
or fibrous ankjlosis except m spinal mvolvement The new 
bone formation is permanent Hence a jomt once the seat of 
this disease ne\er returns to normal, e^en if sjinptoms dis- 
appear ” 

Eh has noted an almost constant relationship between the 
presence of Tj-pe II arthntis and the pre\uous existence of 
ah eolar infection m the jaw s He claims sj-mptomatic impro\ e- 
nient m mam cases after removal of teeth 

Eh’s descnption of IjTie H, as just quoted, selves to laj 
great emphasis on the need for dlSco^er3 of the speafic cause 
of this disorder, so that treatment maj be pre\ enti\ e and niaj 
be instituted m time to sa^e the jomt from permanent bom 
damage It is possible to ‘^aj clcarlj that this second hpe of 
arthntis is not bactcnal in ongin In rcMewmg possible causes 
then, outside of bactcnal we arc confronted with ^er^ few 
possibilities The pithologv, as shown b> Eh docs not con- 
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form to that of bacterial invasion Metabolic causes have been 
suggested, but the whole nature of tlie disease removes this 
from serious discussion This tlieorj' has finally been disproved 
by calormietric studies m DuBois’ laboratory, where it was 
found that the metabolic rate is normal Whatever causes 
this arthntis, it is accompanied by normal basal metabohsm 



Fig 103 — Photograph of section of necrotic bone from Ely's case of 
Type II arthritis Note area marked, where photomicrograph in Pig 104 
was made 

and by absence of Iomc destruction of protein (Cecil, Barr, 
and Dubois, Arch Int Med , May, 1922) An invading organ- 
ism IS strongly suggested by the nature and location of the 
necrosis Excluding bacteria, ue have been led to feel tliat 
protozoa offer a possibility vorthj of careful study 

Following out this idea, Ely removed the head of a femur 
in this type of arthritis “Sections from the necrotic areas 
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oi this bone w ere stained with a standard hematoxj’hn method 
and showed numerous cellular bodies identified as Entamoeba 
histolj tica (Elj , Reed, and Wyckoff, Cal State Jour of hied , 
February, 1922) These bodies were abundant near the per- 
ipherj' of the necrosis and especially abundant around the 
capillanes ” 



Fig 104 — Photomicrograph of portion of -wall of dead or c^•stlc area of Elj’s 
specimen 225 fScc Fig 103 ) 

Their identification as amebas has not met with imanimous 
confirmation from those who ha\c e\ammed the sections 
'fhey were studied b> Kofoid and Swezj* (Cal State Jour of 
Med Februarj, 1922), who make the following statement 
“A portion of the head of a human femur rcmo>cd bj opera- 
tion in a case of arthntis deformans re\eals a pure mfec- 
tion of amebn about the charactcnstic lesions m the bone 
No sinned bacteria ha^e been found m our cxammation 
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Ihe organisms mterpretcd by us as amebaj are unlike knorni 
normal or pathologic tissue cells They have tlie clear nuclear 
structure of Endanioeba dysenleriai (Councilman and Laflcur) 
found m tissues about amebic ulcers m mtestmal amebiasis 
Their nuclei are unlike those of Endanioeba gmgivalis 

In a later report (Univ of Cal Publications in Zoologj, 
Apni 21, 1922) Kofoid and Suezy present a critical study of 
these organisms, reaffinnmg their first opinion As has been 
stated, a possible relation between ameba and clironic arthritis 
has been suggested many times m tlie literature of tlie last 
decade Barrow has emphaticall}' stated his belief that clironic 
artlintis would be found related to mtestmal protozoal infec- 
tions A theoretic review' of possible causes made it appear 
logical that protozoa might supply the missing key to tlie 
etiologj' The follownng case, illustrative of several whose 
records w e now hai e, gives the clmical side of tlie matter 

Case XVI — CD In the late summer of 1921 Barrow 
found Entamoeba histolytica m the stools of one of Ely’s pa- 
tients W'ho suffered from a hypertrophic artlintis of tlie spme 
Rehef or improvement did jiot follow tlie ordinary methods 
of treatment A spmal harness, mimobilizmg apparatus, mas- 
sage, bakmg, etc , brought no benefit He w as tlien put on a 
course of specific anti-amebic treatment, with a remarkable 
and immediate chnical miprovement One relapse of arthritic 
symptoms w as comadent w ith recurrence of cysts m the stools, 
and the pam and stiffness at once disappeared with resumption 
of treatment A second relapse w'as not accompanied by any 
evidence of mtestmal amebiasis, but miprovement again fol- 
low’ed resumption of amebic treatment Such a course would 
be entirely logical if we can assume the presence of protozoa, 
m this case Entamoeba histolytica, as the causative organism 
m the spme Complete eradication of protozoa from the in- 
testme would not at all mean their concurrent eradication from 
tlie bony lesions This patient has now' for more tlian six months 
had no arthntic symptoms and has \er>' good motility and use 
of his spme He considers himself cured 
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Case XVn — G F This man is a Norwegian miner and 
laborer, forty-three jears old, who came to the Umted States 
fifteen years ago He worked as a deep ore miner until the 
last four 5 ears, m which he has been employed as a railroad 
laborer He has had malana, tj’phoid, chancroid, and gonor- 
rhea He also has just had some dental infections cleared up 
His immediate condition consists of a Tj’pe H arthntis of the 
right knee This came on somethmg more than a year ago 
His blood-coimt is normal Wassermaim is negat^^e Stools 
show Q'sts of both Entamoeba coh and Entamoeba histolj'tica 
No gastro-mtestmal history was ehated 

Under a course of treatment for amebiasis the inflammation 
m the nght knee was veiy considerablj* aggra^*ated After 
the treatment was termmated the pam, stiffness, and mcapaaty 
m the jomt was so extreme that bakmg, strappmg, and \-accmes 
were resorted to for rehef We could not escape the impression 
that there was a close relationship between the progress of the 
treatment and the exacerbation m the knee WTiile the amebas 
were eradicated from the stools, the treatment apparently 
exatcd and stirred up the mflammatorj* focus m the knee 
This might be understandable if the osteo-arthntis w ere amebic 
m ongm Otherwise it is diflacult to explam 

Case XVin — ^Mrs S R B We must refer at this pomt 
to another patient with well-marked hj^pertrophic arthntis of 
spine, hips and knees E\haustI^e seardi showed no mtestinal 
protozoa She had suffered from the arthntis for thirtj'-fi\e 
3 ears A course of anti-amcba treatment ga\ e her great rlmiral 
impro\ement and rehef of pain It was considered that this 
result w as exiilaincd best bj the free climmabon secured bj the 
treatment This is m accord with the impro\ement often ob- 
sen ed follow mg the use of colon imgations and a diet designed 
to decrease mtcstmal putrefaction We belle^e that amebic 
infections of the bowel are permanent unless eradicated bj 
specific treatment It is possible Uiat the same is equalh true 
of all the mtestinal protozoa Xea ertheless, w e must take into 
account the po^sibilita tint the protozoa maa disappear from 
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the intestinal tract while gaming a footliold elsewhere in the 
body Such a arcumstance would meet the cnticism tliat all 
cases of hj'pertropluc artlintis do not give evidence of intestmal 
protozoa 

At present we cannot prove that the specific cause of 'Ij-pe 
n arthntis IS protozoal We have, howe\er sufficient data to 
justify careful study of tlie subject It is especially to be desired 
that this thesis should be critically considered in other labora- 
tories and clinics Hj'pertrophic arthritis is one of the most 
common, most disabling, and most painful conditions to whicli 
man is subject We have here a field worthy of serious study 
after all other suggestions of cause thus far have proved fallacious 

While protozoa have been associated with vanous unusual 
chnical conditions, time forbids further detailed discussion of 
them We wish to present bneflj% however, one striking case 
of tlie association of 


AMEBA AND ASTHMA 

Case XIX — Miss F S This patient w'as seen and follow'cd 
tlirough the kmdness of Dr W H Barnes, whose detailed 
case report will appear at a future date This young w'oman, 
a tramed nurse, was in good health until her duty as an army 
nurse dunng the w’ar With no pre^^ous history of significance 
she suddenly developed unusually severe paroxysms of asthma 
These attacks recurred at frequent intervals for five years 
During the same penod she had recurring spells of diarrhea 
and sometimes of dysentery No cause for tlie asthma could 
be found after exliaustive study No foci of infection w'cre 
discovered Clunate and season did not decrease its seventy 
Eventually examination of the stools revealed a massive infec- 
tion with Entamceba histolytica Speafic treatment for the 
amebiasis resulted m immediate but temporary disappearance 
of the ameba and absolute freedom from asthma Owing to 
unavoidable circumstances she did not receive an intensive or 
curative amebic treatment For tw'o j ears there w'as reappear- 
ance of slight diarrhea and cysts, at once accompanied by return 
of the asthma Emetm gave prompt relief from the asthma each 
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tune Fmallj a more severe course of treatment for the ameba 
became possible, and she prompt!}' de\ eloped a multiple acute 
arthntis of the large "jornts This gradually subsided Cysts 
disappeared from the stools Without warning, some months 
later, asthma recurred with great se\ent}* No cjsts could 
be found m the stools Treatment with emetm this time had 
no influence on the asthma, which was controlled with the 
utmost difficult}' by the use of adrenahn, atropm, and motphm 
Pelvic exammation now showed a mass m the region of the 
right ddnexa Dr S F Cowan by laparotomy removed a 
fibroid uterus and nght cj’stic ovary Recover}' was rapid 
and asthma has been absent for a space now of three months 

TREATMENT 

The subject of treatment has been omitted from the dis- 
cussion thus far because its conduct is subject to great dispute 
and variation It is our custom to use a fairl} standard course 
of treatment for amebiasis, this course bemg modified to meet 
I the requirements of the mdmdual patient The standard 
calls for SIX to ten dajs of emetm hjdrochlond, 1 gram hj'po- 
dermicallj’ dailj A moderate dose of neosaharsan is then 
given m the vem On the followmg si\ dajs the patient re- 
ceiv es dailv 3 grams of bismuthous emetm hodid by mouth 
This drug is difficult to give and requires frequentlj vanous 
special measures to msure its retention If possible it is giv en 
m gelatin capsules, otherwise in salol-coated pills After this 
course a second neosalvarsan dose is administered In the third 
week a mild ipecac preparation is given, either alcresta ipecac 
a half-dozen pills dailv, or small amounts of ipecac powder 
m salol-coated pills The final neosalvarsan terminates this 
week Further extension of treatment is based on the recur- 
rence of cjsts m the stools 

In chronic cases of long standmg, espeaallj' with historv 
of inefTcctive treatment the course is mtroduccd bj- a week 
m which massive doses of ipecac powder, up to 100 grams, are 
given once dailv for not over five daj-s If ulceration is much 
in evidence colon irngations arc used qumm or thvmol, 1 2000 
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solution, using 1 gallon of fluid Sometimes under tliese condi- 
tions oil enemas contammg thymol or aristol and camphor 
prove effective We have no faitli in the action of so-called 
intestmal antiseptics, and it is doubtful if tliey can particularly 
mfluence tlie bacterial flora of the intestine They are worse 
than useless as far as concerns their effect on protozoa Fre- 
quently great benefit in treatment attends tlie regulation of 
diet to relieve fermentation or putrefaction in excess Also 
digestive ferments or stimulation of bile flow may be needed 

For tlie flagellates and ciliates we add to the above two 
courses of thymol m divided doses The treatment of these 
organisms (flagellates and cihates) is most unsatisfactory and 
difficult Not infrequently they resist all treatment 

, ' 

CONCLUSION 

Witli mercasmg clinical expenence we are convmced that 
mtestmhl protozoa have been neglected to the detriment of 
many patients We believe the patient’s expectation of healtli 
is mvariably lowered by the presence of protozoa and, tlicrefore, 
that none of them can be considered harmless or safe The 
degree of their pathogenicity is m part determmed by their 
species, and to an unknown degree by other circumstances, 
such as mass, resistance of host, and other biologic factors at 
present but poorly understood Protozoal infections are sur- 
pnsingly frequent No gastro-mtestmal case or patient with 
an obscure diagnosis should be held as adequately studied until 
proper search has been rtade for protozoa 
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DERMATOPOLYWEDRITIS (THDRSFIELD, PATTERSON), 

ACRODYNIA (WESTON), ERYTHREDEMA (SWIFT) 

The patient 'nho is presented is an undernourished male 
child twentj-two months of age You will note the pecuhanty 
of his position, nhich is an exaggerated knee-chest posture 
The hair is scanty dn*, and on the right side there is an area ' 
from which tufts ha\e been plucked b> the patient This hair 
pulhng IS mdulged m quite often You will also see the beads 
of perspiration upon the face and note that perspiration has 
soaked the child’s pillow and his sleepmg garments 

The expression of the face is quite remarkable — difficult to 
descnbe — sullen discontent perhaps is descnpti\e enough al- 
though apathv also is reYealed b> the facies The corjza that 
mterferes with breathmg is obvious, also the tendencj to bun 
the face m the pillows although that this latter is an eYidence 
of photophobia maj be doubted On the skm of the nght cheek 
there is this irregular dark red spot 2 inches m diameter, not 
raised, w ithout dehnite border, darker in its center fading tow ard 
the penphen It is cohered wrth jellowish-brown scales A 
patch of similar appcanng rash sliows on the right thigh and 
there is a definite but quite different lookmg m\ oh ement of the 
ckin of the hands and feet This part of the skm eruption is 
important and of much interest The hands and feet look to 
be olighth swollen The^ show a mild degree of cjanosis, jet 
there is also a reddenmg of the soles and palms and of the dorsal 
a^l'ccts of fingers and toe=; Desquamation is taking place o\ cr 
both palms and soles and along the fingers to their tips, pro- 
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duang these innumerable tmy white areas of sheddmg epi- 
thelium The resulting appearance is best desenbed as worm 
eaten Desquamation is also evident about tlie nails and tliere 
has been secondarj' infection suffiaent to cause a mild degree of 
paronychia The nails themselves are broivn, drj', and grooved 
The swelling and redness m this case extends no higher tlian 
the wnst and ankle on the one surface and tlie middle of the 
dorsal aspects on tlie other , 

When one disturbs tlie child, its apathy gives way to irn- 
tabihty and its resistance becomes extreme The edematous 
appearing swelhng of the hands and feet proves not to pit on 
pressure, but blancliing of the skin docs result Separatmg tlie 
fingers, numerous small blebs can be seen, and a few smaller 
blebs present on the palms and soles show that the desquamating 
arclcs succeed the diyung up of such vesicles 

On handlmg, tliere is notable hypotonicity There is espe- 
cially flaccidity of the neeik muscles The head is held erect 
with difiSculty The reflexes are all present, but they are diffi- 
cult to ehcit This is especially true of the knee-jerks The eye 
reflex to light is unaltered 

The mouth shows this moderate degree of gingivitis The 
throat seems normal, although the tonsils are larger than those 
found usually in tlie throat of a twenty-montli-old baby There 
IS a well-marked coryza 1 hose are the only marked peculiarities 
to be determined upon exammatfon 

Exammation of the heart, except for tlie rapidity of the 
pulse, doubtless due to excitement, reveals no abnormalities 
The lungs also are witliout evidence of pathology Abdomen 
and abdommal contents likewise show no discernible departures 
from the normal There is, how'ever, definite but slight enlarge- 
ment of groups of Ijmphatic glands, cervical, inguinal, and 
axillary 

So much for the appearance of the patient Let us turn to 
the chart Here we learn that a von Pirquct test has been 
made and has failed to react positively, although an intra- 
dermal test was followed by what is noted as a faintly positive 
reaction 
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Blood examination The hemoglobin is recorded as bemg 
96 per cent , red cells, 5 500 000, nhite cells 11 SOO The dif- 
ferential count IS without significance, although the poljTnor- 
phonuclear cells are proportionate^ more than is usual at this 
child’s ageX66 per cent ) 

The results of the urme exammation are likewise of httle 
\alue to us, for except a slight trace of albumin the> re\ eal noth- 
ing abnormal On one occasion when the child was haxmg a 
great deal of sugar m his food it w as noted that sugar appeared 
m the urme As this occurred only once this findmg can be 
disregarded 

Nose and throat cultures show onl\ staphj lococci and 
Micrococcus catarrhahs 

The aid of the radiographer was mxoked, and chest plates 
showed no mxolvement of heart or lungs, while from a screen 
exammation of the abdomen it is reported that tone and posi- 
tion of the stomach were correct and peristalsis of the mtestme 
normalh acti\e Electrocardiographic tracmgs are essenballj 
negatixe An x-raj plate showed the bonj structures of the 
hands to be free from abnoimahty 

Tests for protein sensitization also were made, and to none 
of the protems used did the child react These mcluded proteins 
of streptococcus, hemoljtic and xundans, and Staphj lococcus 
aureus, Frcidlandcr’s bacillus, Hoffman’s bacillus. Micrococcus 
catarrhahs as w ell as those of a x’anetj of common foods 

Bactcnologic im cstigation of the stool showed a predomi- 
nant!} proteolj tic flora 

Im cstigation of the blood chcmistrj showed plasma Coj 51 
vol per cent , urea non-protem nitrogen crcatin unc acid 
glucose — all w ithin normal limits 

Blood Wassermann reaction negatn e 

The temperature curve jou see runs along between 37° and 
38° C The w eight curs e descends abruptlj* after admission and 
afterward continues without much change one waj or another 

Let us now turn to the historj of the child’s illness The 
birth was normal unaccompanied b> untoward events The 
mother’s breast supplied all the babj’s food for its first five 
vox. 6 — :S 
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months During Uie first year its development was tliat of a 
normal cluld and it remained m perfect health until a febrile 
attack, which was diagnosed mfluenza, occurrmg three and a 
half months ago, lastmg twelve days There was an mterval 
of apparent health lastmg anotlier twelve days At the end oif 
this time the child was seized with abdominal pams of such 
seventy that it screamed from agony This attack lasted two 
days, when it disappeared Similar attacks have plagued the 
child from tmie to time up to now- Durmg tliesc attacks the 
child adopted unusual positions, especially tlie knec-clicst posi- 
tion, and he was found frequently wnnging his hands and 
rubbing his feet one against the other and against tlic bed and 
beddmg Shortly after this the swellmg, redness, and vcsicula- 
tion of the hands were noted, a httlc later a line rash consistmg 
at first of tiny erythematous pomts and later of small vesicles 
on a generally reddened skin The drying of these vesicles m 
turn brought about a drj'mg and branny superficial desquama- 
tion of the skin, especially over the abdomen Ihe itchmg be- 
came mtense The child scratched the area of eruption, and 
liccause of the distress engendered it became sleepless at night, 
restless, and irritable m tlie daytime The rash on the body 
has now largel) dissipated, and only the affection of the hands, 
feet, buttocks, and one cheek remams visible At the time the 
eruption was at its height there was a marked gmgivitis and a 
few ulcers wxre seen on tlie mucous membrane of the gums and 
cheeks All the w'hile it has suffered this child has been con- 
stipated 

We have, therefore, before us a child who presents an un- 
usual clmical picture characterized by evidence of changes m 
its nerv'ous, cutaneous, dental, and gastro-mtestinal tissues, as 
well as temperamental and psychic changes Paresthesias, 
dimmishcd reflexes, cold extremities, vasomotor changes most 
apparent in hands and feel, profuse sweating, possible photo- 
phobia, altcmalmg apathy and imtability, adoption of peculiar 
positions, and extreme hypotonus testify to the probable in- 
volvement of the nervous system, at least of the peripheral 


nerxes 
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The picture \ihile unusual, is characteristic of a disease to be 
met Mith occasionally among children Apparently the condi- 
tion is more common or more often recognized on the Pacific 
slope than elsewhere m this coimtrj, although case reports with 
mcreasmgjrequenci ha^e emanated from^eier}* section of the 
United StatK and Canada as w eli as from Austraha and England 
In fifteen years I have seen 12 cases, but not until recent j ears 
has the condition been recognized as a chmcal entitj with a 
defimte given name 

The Name of the Disease — ^The names acrodvTua and 
ervthredema have been proposed for the disorder Neither 
seems particularly fittmg, as both emphasize less fundamental 
sjmptoms and ignore the neurologic changes which are uni- 
formly to be found accompanjnng the malady The name 
dermatopoh neuntis, recentlv' proposed by Thuisfield and Pat- 
terson, seems more acceptable than anj' other v et suggested 
The clinical picture of this disease was first given to the 
Amencan medical profession bj Bilderback, of Portland, 
Oregon, who reported a series of cases before the Northwestern 
Pediatric Societv', Januar}’, 1920 Smce his contnbution much 
attention has been aroused and man} reports have been made 
from vanous parts of the country Under the name erv'thredema 
H Swift m 1914 reported certam tv^pical cases which occurred 
m his practice m Austraha Smce then Swaft, Jefifervs Wood, 
Snowball and Clubbe, and F H Cole, all Austrahan observ ers 
have reported cases of this disease 

Weston chose the term “acrodvTua” because he felt that 
there was a resemblance bctiiecn this disease and an epidemic 
disease described carl} m the nmeteenth centur} as “mal des 
pieds et des mams” bv certam Frenchmen As this disorder 
then dcscnberl, was apparentl} of an epidemic character and 
occurred onh m adults, it seems hardly likel} that it bears am 
relation to the disease vie are now considermg (Parkes Weber 
suggests that these cases were probably communit}' poisomngs 
with arsenic ) Weston himself, however, m 1914 m a paper on 
pellagra includes a case which he designated pellagra-smc- 
- pellagra w hicli w as undoubtetlh what he now calls acrod}Tiia 



langi:ey porter 


. 436 

The case presented today is by no means illustrative of all 
the symptomatologj' of the condition, for it is a relatively mild 
manifestation Therefore it will be well to take up s3'mptoms 
one by one, to stud}' them, and to look to otlier histones of our 
own and to the published records of other observers to amplify 
the picture 

Individual Symptoms — Cutaneous — Only a few of the cases 
present general mvolvement of the skm at any given tunc 
The lesions show first usually on the chest and abdomen They 
come as erythematous, fine, pm-point macules wliicli tend to 
coalesce Soon certain of these develop mto papules, pmhead 
m size, but very shghtly raised The excessive secretion of per- 
spiration mfluences the affected area to produce tiny miharia- 
hke vesicles Drying and scratchmg, which is incessant, bnng 
about branny desquamation and a staphylococcal infection, even 
to the degree of shallow furuncles The rash appeanng on the 
hands and feet may be the first sign of the malady, usually the 
cheeks are synchronously affected It is more usual, however, 
for the mvolvement of the extremities to follow some weeks or 
even months after the first development of symptoms referable 
to irritation of the nervous system, such as hypotonus, postunng, 
and changes m temperament 

Denial — ^The histor}' of one patient shows that gmgivitis as 
it occurs in tlie disease may be severe and, if improperly treated, 
lead to extreme deformity The cause of her gingivitis w^as un- 
recognized, and on the assumption that the condition in this 
child of twenty months was a pyorrhea, excessive dental zeal 
led to an extensive curetment of the maxillary bone There 
follow’ed an invasion of the blood-stream by Streptococcus 
hemolyticus, with the later production of an osteomyelitis which 
ate aw'ay much of the acetabulum and of the head of the femur 
An osteomyehtis also occurred m both maxillary bones and 
brought about sequestration and other damage which greatly 
marred the child’s beauty 

Stomatitis and gmgixatis are by no means constant mani- 
festations of the disease Although only about one-lhird of the 
cases exhibit one or both of them, gingivitis sometimes goes on to 
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e:doliation of the teeth That shedding of the erupted dedduous 
teeth may take place ■while the unerupted teeth of the first set 
and the dental sacs of the second set remam imdamaged is 
e\*idenced by the histoiy of a boy seen fourteen jears ago, who, 
dunng an attack m the earlj part of his second year, lost all of 
his temporarj masor teeth, but later on erupted the rest of the 
set in healthy condition His permanent teeth are remarkable 
for hardness, size, and soundness 

Coinadent with the height of the skm rash the mouth maj 
suffer an ulcerative stomatitis, and there may also occur super- 
fiaal ulcers and fissures m the skm at the comers of the ej'es and 
of the mouth 



Fig 105 — Postural peculiant> m child 

The Xerrous System — Paresthesia of extreniiUes pam di- 
nimishcd cutaneous scnsibihties, photophobia, diminished re- 
flexes, dulness and apathj altematmg with restlessness, imta- 
bihty, pccuhar position, cold hands, and feet are diaractenstic 
of all instances of tlus disease The pecuhar positions assumed 
bj the child are espeaally noteworthj The postures taken b\ 
one child differ quite markedh from those assumed by another 
The commonest attitude is the knee-chest position ■mth the 
legs drawn up Sometimes the legs are twisted m awkward and 
unevpcctcd waj-s Another attitude quite commonh to be ob- 
scr\ cd is one in w hich the child lies on its back with his hands 
o\ er the face and thighs fulh flexed on the body, w^th the toes 
pointed o\ er the shoulder One child, resident in Lane Hospital 
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a number of years ago, seemed to find most J03' m a position of 
this sort, but, m addition, most of the tunc it kept its head 
hyperextended so that the forehead was pressed against tlie bars 
of the cnb 'Sometimes -tins hyperextension assumed sudi a 
degree that the body was almost restmg on tlie forehead Such 
positions are more commonly seen durmg the mtervals between 
the exacerbations of acute eruption At the time of the erup- 
tion the hands and feet are apparentlj' so painful that the cliil- 
dren are constantly scratchmg the body, and thej arc, there- 
fore, apt to assume the knee-chest position, which seems to give 
them ease Apathy, dulness, and hstlessness are marked-when- 
ever the child is left to himself, but as soon as he is mterfered 
with, restlessness and irntabihty supervene This is true in all 
the cases we have seen, but sometimes m the course of certain 
of them, usually the most severe, hstless apathj' becomes pre- 
dominant The reflexes of all the patients seriously affected arc 
dimmished, ahd at one time or another disappear In no case 
that we have seen have any of the reflexes been exaggerated 

The Respiratory System — ^The large number, but by no means 
most, of the reported cases have shoivn an upper respirator}' 
tract infection We have never been able to cultivate any 
organisms other than streptococcus, staphylococcus, and Micro- 
coccus catarrhahs front the upper respiratory tract when such 
an mfection was nfe 

In some of the cases a persistent severe affection of the 
middle and larger bronchial tubes is a feature This form of 
loose productive bronchitis has occurred only m severe cases. 
Among the cases that have come under our otvn observation no 
pneumonia m any of its forms has been encountered 

Digestive System — ^As has already been said, more than half 
the children, among them all the less senously afflicted, suffered 
from constipation In 2 cases marked abdommal pam was a 
feature, but the more severely affected patients suffer from diar- 
rhea These are much tlie most difficult to deal with, as this 
symptom is persistent and resists the ordinary methods of 
treatment, although it seems to unprovc when thoroughly cooked 
and finely cut green xegetables are given in quantity 
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Urinary System — A nxunber of -the girl children at one tune 
or another during the disease shem the presence of pus in the 
unne a condition -which cleans up spontaneously as the general 
status lnlpro^ es 

The Onset -^The maladj as ^^e ha^e encountered it and as 
It has appeared to other Amencan, Enghsh, and Austrahan 
obser\ ers is a disease of late mfanej and earh* childhood The 
earhKt signs are related to changes m the nenous system 
Bncd) , these can be summarized as a change m temperament 
characterized bj imtabihtj restlessness, profuse sweating, dis- 
turbed sleep, and accompamed by anorema, sometimes ivith 
acute abdonunal pains and constipation, at others marked by 
the passage of loose stools Persistent diarrhea maj become 
aggra\ atmg e\'en alarmmg, if it produces as it sometimes does 
an e-?treme dehjdration This frequencj of bowel eiacuation 
seems to be aggra\ated bi a milk diet and to be amehorated by 
feedmg m -which the rations of green vegetables fruits and car- 
bohydrates are generous 

The eruption on the skin follows shortly after the signs of 
nenous disturbance It appears first on the body and face. 
Most often at this stage the feet and hands are symmetncally’^ 
'affected They are sw-oUen, sometimes shghtly cyanotic, some- 
times ery*thematous .As m the case of this child, the swellmg 
of the digits may be such as superfiaally to resemble a dac- 
ty’htis Yesiculation and desquamation appear early on the 
body The same processes as they occur on the e.\tremities are 
usually but not always, later-appeanng phenomena The itch- 
mg of the skin is one of the early manifestations In some m- 
stances it antedates the appearance of erythematous macules, 
the initial \nsible lesions of the skm Coincident with the 
first cutaneous signs there may be analogous lesions m the 
mouth, on the lips on the buccal mucous membrane, and 
especially on the gmgiaal mucous, membrane In certain ex- 
treme cases the gmgiMtis is prohferatii e and the teeth are shed 
early 

.\mong tlie carhest signs are e\adences of bummg and itch- 
ing of the hands and feet The Mctim will constanth twist and 
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rub boUi hands and feet Some of the patients fall asleep only 
when tlie extremities are^bemg gently rubbed 

The course of the disease is marked by exacerbations and 
remissions The duration xanes Mild seirures may go on to 
complete recox'ery within a few necks The severe cases, on the 
otlier hand, may run for months In tlie most protracted of our 
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* Fig 106 — Hands showing dactylitis like swelling of fingers and character 

istic expression 

cases, complicated bj a Streptococcus hemolyticus infection of 
the blood-stream with an osteomyelitis, the patient was affected 
for nearl}' tx^ o years 

The stages of exacerbation arc marked by an increase in the 
itdung eruption, augmented pains in extremities, and greater 
discomfort of hands and feet, together with an exaggeration of 
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the digestive disturbances, while restlessness and insomnia be- 
come more marked 

Of our 12 cases, 2 ha\e died, 1 after an mtercurrent attack 
of measles and 1 apparently from e^haustlon as a result of the 
disease Autopsies re\ealed onij' a general adenopath}’ The 
glands were of moderate size except those of the retropentoneal 
region In this area the li-mphatic glands were a eiy large, \ aiy- 
ing m size up to the mass of a pigeon’s egg Unfortunately, m 
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Fii; 107 — Hinds show ms; palrair dLsquimition 

4 

neither instance w as examination of the central nen ous s\ stem 
permitted «o that we were umblc to comp ire tlie tmdmga with 
those of B> field, who found glial changes about tlie central canal 
of the cord and some staining peculiarities in certain of the 
antenor horn cells 

Ihc etiology of this condition 1 =; -Jtill m question Brown, 
of Toronto thinks it the result of an infection which enters 
prmiariU through the no«c and tliroat Other- ha\c considered 
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it the result of a chronic intoxication following gastro-mtestinal 
disturbances Our oivn constant findings of a predominant pro- 
teolytic mtestmal flora tends to make us sympathetic toward 
this view, though the evidence is by no means conclusive 
McNeil has contended that the nervous symptoms mdicate pri- 
mary cerebral irntation Goldberger has consistently classed 
the affection as a form of pellagra That this is a warranted 
assumption seems improbable because pellagra is, for the most 
part, a disease of adults, it most often occurs m familiar groups 
and exhibits a well-marked geographic distribution Unlike 
acrod3Tua, it shows a marked predilection to recur m the same 
individual and usually it is referable to previous dietetic error 
Furthermore, against dietetic deficiency as an etiologic factor 
in this malady can be brought the fact that m all but a few of 
the cases the feedmg has been entirely adequate 

It IS certamly true that it is quite possible to mistake mild 
pellagra for acrodyma, but, even so, the former disease usually 
exhibits certam features that should be clearly distinguishing. 
The rash of pellagra reaches higher up the hmbs It shows a 
clear-cut hne of demarcation, while acrodynial erytliema fades 
out gently from desquamation, on fingers and toes, tlirough an 
area of erythema, to be seen on the dorsal surfaces of -the hands 
and feet, which merges first mto a famt blush and then blends 
almost imperceptibly w ith the unchanged skin of the foi:earms 
and arms 

But a few cases that can be considered acrodyma have been 
reported from those areas m which pellagra is commonly found 
Acrodyma patients are 3'oung, some breast fed, the others, for 
the most part, have received an entirely adequate ration 

The dimmution m the reflexes and other evidence of peripheral 
neuritis has led some obseivers to search, so far without reward, 
for an etiologic factor that would brmg the disorder mto a group 
witli benben and allied food factor defiaency disease 

In acrodjTiia, paresthesia together with pam and circulation 
changes in the extremities at once suggest that the pathologj' 
of the malady has much in common with or akm to the erythro- 
melalgias and acroparesthesias of adults, but no one has been 
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able so far to bring any eMdence that ■will substantiate the 
idea 

Treatment — As the etiologj of the condition is unknown it 
IS ob\'ious that treatment must be sj’mptomatic The fact is 
that most cases are self-limited, gomg on to speedy reco^er5' 
Hom e\’er, the annojTng sjTnptoms must be met by appropnate 
treatment, uhich mcludes rest m bed, fresh air, when possible, 
sunshme, and forced feedmg The results of stool exammation 
mdicate that carbohydrates, sugars, green vegetables, and 
fruits should be used m quantity We ha\ e found m our o'wn 
cases that the •withdra'ual of milk seems to accelerate the im- 
provement and that the return to milk feedmg is followed by a 
nsmg of symptoms When mfections of the tonsils and smuses 
are present, these must be treated appropnateh 

Atropm sulphate has been useful m control of sweatmg 
Mouth eruptions can be mipro\ed bj a spray of zmc chlond 
lotion and by scrupulous cleanhness In some cases cod-h\ er oil 
•Nias used i\ith excellent effect Chloral hydrate is useful when 
- sleeplessness is persistent Calamme lotion is sometmies sug- 
gested, freely and frequently apphed to prei ent the itdimg It 
IS of value, as it seems to hasten heahng However a dustmg- 
powder containing phenol, calomel, and hght carbonate of mag- 
nesia together with zmc stearate is supenor This powder is 
espeaally laluable when the skm eruption is m the vesicular 
stage 

Appropnate treatment can be summed up as mcludmg local 
apphcations to the skm, sometunes forced feedmg, rest, quiet, 
sunlight, cod-lner oil, and a hberal diet m which carbohydrates 
and green ^ cgetables predommate 
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Uxu'ERsm or Caxjtosnia Hospitai, 


ACUTE YELLOW ATROPHY ASSOCIATED WITH HY- 
PERTHYROIDISM* 

The li\er is susceptible to senous injurj by a ^a^et3 of 
chemical substances, among the best known of whicli are chlo- 
roform, phosphorus and tnmtrotoluol Pregnancj is comph- 
cated sometimes bj extensne h\er destruction produced bj an 
unknown toxic agent The underhmg factors m the production 
of the more chrome disorders of the h\er classified as the ar- 
rhoses, are obscure From clmical and experimental data it is 
dear that tlie h\ er parenchjma is readih damaged max anctx 
ofwaxs On the otlier hand there is probably no other organ of 
the bod} whidi has greater reparatixe power, compensation 
being rapidl} restored unless the amount of parench}Tnatous tis- 
sue destro} cd is too extcnsix e 

Dcgcneralix c changes produced by toxic substances are not 
limited to tlie Iner Diphthena toxm max cause profound 
changes in tlie heart kidne}'s, adrenals, spleen, and nerx’es, as 
w ell as m tlie hx cr Chloroform max produce senous m jur} to 
the hx er parenchxma and heart muscle 

Recent studies bx Fahr * 1916, called attention to pathologic 
changes m tlie heart muscle m hx-pertlixroidism, which prob- 
ablx had been prcxaouslx oxerlookcd These findmgs consisted 
of mterstitial mxocarditis with round-cell mfiltration between 
musde-fibers and around x esscis plus fragmentation and destruc- 
tion of muscle-fibers Goodpasture ® 1921, m a detailed report 
of 2 cases of hxT'erilixToidism x\ith mxocarditis and auncular 

• From the Dcpartmcnts^okMcdianeind Pntholojrs, Unixtrsitj of Cali- 
fornia Xlcdical ’^hool 
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fibrillation, resulting in death, found myocardial necrosis to be 
extensive and diffuse m one and lunited and focal in the otlier 
The patliologic picture m the case uith extensive and diffuse 
necrosis nas so striking that such changes m the heart must 
be considered as extremely rare m hjTJerthjToidism The his- 
tory in this case of sudden death uith such extensive necrosis, 
witliout histologic e^'ldence of anj attempt at repair, suggested 
that the lesions were termmal In tlie other case the lesions in 
ventricle and auricle were focal, mvolvmg x'cr>' small areas, 
with evidence of attempts at repair suggesting a process of longer 
duration 

Experimental studies on rabbits by Goodpasture,® 1921, 
show ed that slight but definite lesions of tlie myocardium could 
be produced by large doses of dried thyroid gland and thyroxm 
Wlien combined nith light chloroform anestliesia tlie lesions in 
the heart nere striking and wide-spread, although usually no 
central necrosis was noted in tlie liver This autlior suggested 
that the thyrotoxic heart vas susceptible to tlie action of cliloro- 
form Mlien given as an anestlietic m an amount insufficient to 
produce serious mjury to the liver 

Hashunoto,'* 1921, usmg albmo rats in a histologic studj of 
die heart m expermicntal hyperUiyroidism, was able to repro- 
duce the lesions described clmically by Fahr Hashimoto also 
described the lesions found in otlier organs of the body, and 
masmuch as tlie data on the liver are of interest in our report 
we shall quote verbatim 


“Ltver, spleen, lungs, kidne\s, suprirenal glinds, ind pancreas were ex- 
amined microscopically The material was obtained from 14 normal albino 
rats, used as control (10 males and 4 females), 12 that had been killed after 
hating rcceitcd toxic doses of thjroid, 9 that were found dead in the course of 
thyroid administration, and 10 that were killed after hating rcccitcd pro 
longed administration of non toMc doses of th>roid The findings in this 
examination tt ill be bricflt described 

“Ltver — Frcqucntlt parasitic cjsts ttcrc found in the liver of albino rats 
employed for these experiments It is evident, hotteter, that the presence of 
these c>sts for the most part has nothing to do wath the function of the liter, 
for there is usually no histologic change in the areas adjoining the cjsts, 
except the rare occurrence of a slight proliferation of connective tissue It is 
quite possible that the infiltration of a few small round cells aliout the gall- 
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ducts or Wood-TCsscls in the capsules of Glisson, found m some 36 per cent' 
of the normal controls, are not due to the parasitic c\sts, inasmuch as such 
infiltrated areas Merc situated anaTihere in the liaair, quite independent of 
these Ci'sts Furthermore, there appeared to be no correlation beta-een cither 
the occurrence or the seaenta of such changes and the number of the parasitic 
ca'sts 

“Marked histologic changes resulting from th>roid feeding arc shoaan in 
the parench} matous degeneration, aa hich aras obscra ed in quite a large number 
of animals recciaang toxic do-cs of thaTOidfaihether killed at carla stages in 
the expenment (50 per cent ) or found dead at later periods (73 per cent ) 
The lia'er cells encircling the efferent aeins shoaiTd a-anous stages of disin- 
tegration amrying from simple faita degeneration to necrosis Occasionall> 
such changes aaore present throughout the lobules, but aaere neaer entirela 
confined to the zone adjoining the portal aein's, as obscraod in cclampcia 
graaadarum 

"In addition to the parcncha matous degcnration eaadcnccs of chronic 
passiao congestion and its results aierc seen in the haers of the animals daing 
later in the course of the thyroid administration (71 per cent ) The efferent 
acins in the center of the lobules and the adjacent capillaries aierc greatla dis- 
tended aaath blood The liaer cells were collapsed and occasionallj ea-en 
destroj-ed, the framcnork alone remaining It aias frcquentlj seen that this 
frameaaork aras ha pcrtrophied and accompanied ba marked proliferation of 
Kupffer's stellate cells 

"On the other hand, in the penpheral zone of the lobules shoavang degenera- 
tia e changes m the center there frcquentl> occurred h> perplasia of the lia’er 
cells, prcsumabla the repainng process There appeared a large number of 
mitiotic figures or double nuclei in the cells, and man} }'oung cells aaath pale 
and clear protoplasm and laige nuclei The occurrence of h>’perplasia of liaw 
cells aaathout preaious disintegration of the same cells ava-!, hoaaeaair, aa:r} rare 
"With regard to the rilation existing bctai-een the aanous histologic 
changes alxiaa: described and the maocarditic lesions, it is of interest to note 
that the caidenccs of sca’crc chronic passiae congestion of the liaair aixre found 
in the animals that shoaaed 'caairc maocarditic legions aihcreas in the animals 
shoaaing onla slight or no maocarditic lesions the liacr avas not congested, 
ca en aa hen a fair degree of dcgcneratiaa: change aaas caadent in the lianr cells ” 

REPORT OF CASES 

Case I — U C H , No 12 563 Hislora Male aahite age 
thirt\-ninc aaas first atlmitted to the MedicalWard October 27, 
1921 for treatment of ha perthaToidism 
Famth ntslor\ — Esscntialla negatiae 
Past History — BirtJiplacc Ohio He had spent taao 3 ears m 
the Phibppmcs m arma serance and had resided m Cabfomia 
for eighteen a cars Occupation, painter and farmer He had 
been “modcratela leaded’ taaicc, preanous to taaclac a ears be- 
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fore entry Previous diseases consisted of pertussis .is a diild, 
measles, malana, tropical ulcers on both knees, and intermittent 
dysentery vith mucoid stools between tlie ages of eighteen .ind 
twenty years while m tlie Philippmes There u as a suggestive 
duodenal ulcer history Ncisser mfection w ith cystitis .it eighteen 
years His habits had been good except'for e\cessive use of tc.! 
He lived in the country (goitrous district) and drank large 
quantities of spring-water 

Present Illness — The p.itienL considered hunsclf u ell except 
for occasional abdominal cramps, constipation, and epigastric 
pam until 1918 (three j cars before entry), when he had mfluenya 
Thereafter he nex'cr regamed his strength Acute symptoms of 
hyijcrthyroidism came on fix'c montlis before entry, when he had 
sudden onset of marked nervousness, palpitation, trembling of 
hands and feet, weakness of tlie knees and profuse perspiration 
He felt excessix'ely warm He gave up work, but did not consult 
a physician until two months before cntr)% when a diagnosis of 
hyperthyroidism was made, although no thyroid tumor was 
found Three weeks before entrj .i tumor was first noticed in 
the neck, varymg m size, and was ncx'cr large During the fixe 
months previous to entry the symptoms show ed very little change 
except that his .ippctite became “ravenous” and his weight 
mcrcased 1 1 pounds Durmg the three w eeks previous to entry 
there had been a further mcrease in sj’mptoms, his appetite 
dimmished, and he lost about 10 pounds in w'eight He com- 
plamed of constipation tliroughout tlie present illness There 
had been one attack of rapid beating of the heart at night, w itli 
choking sensations m the throat and chest (possibly doc to 
paroxysmal auricular tachycardia or fibrillation) Slight edema 
of tlie ankles had been noted at tmies durmg the present illness 
He complamed of noctuna (six to eight) for a year, wuth urgenej 
for a few- weeks No central nervous system symptoms 

Physical Examtnahon — ^Thc patient was a well-developed 
man of his stated years, spare of build, fairly well nourished, 
co-operative, and impulsix'e m speech and actions His gait was 
normal On standing there was a tremor of the legs 'J he skm 
was warm, moist, .and of fine texture The face, hands, and cars 
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were slightlj cj'anosed Hair gjarse There were a few. pea- 
sized cemcil and inguinal glands The ejes showed a coarse 
tremor of the hds when closed and some puffiness around the 
lids, but there were no other eye signs usually assoaated with 
exophthalmic goiter Extrmsic muscles of the ej es were normal ~ 
The pupils were equal, regular, and reacted normally The funffi 
w ere normal The ears and nose w ere normal The teeth show ed 
some p 3 orrhea and retraction of the gum margins The tongue 
showed a marked tremor A small amount of purulent matenal 
was expressed from moderate-sized tonsils The thjnroid gland 
was moderately enlarged, the nght lobe bemg larger than the 
left The surface was smooth There was a systohe thnll and 
bruit o^ er both lobes No apparent substemal extension There 
w as no mcrease m the substemal dulness and no enlargement of 
the spleen The chest was sjmmetnc except for a defonmtj of 
the left cla\acle due to old trauma The veins w ere dilated o\ er 
the nght chest antenorlj Expansion w as good Breathmg w as 
exaggerated oxer the nght upper and middle lobes, with a few 
inspirator^’' sonorous rales Otherwise the lungs were wnthm 
normal limits The heart was enlarged to the left and down-, 
ward, the action was regular, rate 120 mcreasmg to 172 on 
shght exertion The sounds were loud A- greater than P- 
There was a famt sjstohc murmur oxer the base not widely 
transmitted There x\ as a diffuse pulsation ox er the precordium 
and a sj stolic thnll at the apex Artenal pulsations xx ere xisible 
m the neck, groms, and abdomen A capiUarx pulse xx as present 
The head bobbed xx ith sx stole Blood-pressure S> stohe 1 20 and 
diastohc 65 mm Hg The abdomen xxas xxithin normal limits 
No organs xxere felt Area of hxer dulness normal Spme 
normal There xxas a marked fine tremor of the hands and 
legs, xxhich was mcreased on effort The finger-nails xvere 
curved Genitaha were normal The reflexes were equal and 
actix c No pathologic reflexes 

Laboralon rtndutgs — ^The unne xxas normal except for 4 
to 5 pus-cells per h d f xxath mucus The blood shoxxed SO per 
cent hcraoglobm (aad-hematm method) , red blood-cells 3,900,- 
000, white blood-cells 6600 Differential count. Poljmor- 

X OL. 6 — 39 
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phonuclear neutrophils, 62 per cent , small mononuclears, 22 
per cent , large mononuclears, 16 per cent Red cells appeared 
normal The blood Wassermann reaction nas negative The 
sputum was esscntiallj negative Ihe stool was nonnal No 
occult blood, parasites, or ova The blood-sugar curse began 
at 0 095, rose to 0 198 at Uie end of one-half hour, 0 259 at the 
end of one hour, and fell to 0 177 at the end of two hours' The 
urme was negative for sugar at tlie beginning of the test and at 
tlie end of one-half hour At tlie end of one hour 1 5 per cent 
of sugar (0 8 gm ) and at tlie end of two hours 2 35 per cent of 
sugar (2 67 gm ) Mas found m the urme Ihe basal metabolism 
ivas 78 8 per cent abo^e tlie tlieorctic normal s-Raj' findings 
of tlie lungs and heart m ere negative except for a straight left 
heart border Electrocardiogram showed tachycardia (rate 105), 
prominent 1 waves m all leads The temperature on admission 
was normal, the pulse varied from 100 to 120 and tlie respira- 
tions w ere from 20 to 25 per minute 

Cluneal Course — ^Iw’o weeks after entrj' radium emanations, 
10 bare glass tubes of 6 5 me (total), were inserted into the 
thjroid gland under local ancsUicsia witliout immediate reac- 
tion Twelve daj s later tliere w'as a tw o-day rise in tempera- 
ture to 39° C , pulse to 140, witli respirations unchanged '1 he 
tliroat was sore and hoarseness developed The W’eight on entry 
w as 60 6 kilos, graduallj' falhng to 50 kilos wdicn he was, dis- 
charged, November 29tli, one montli after entrj' The appetite 
gradualh failed and he was finally sent home because of dis- 
satisfaction with hospital diet and tlie comiction that home 
cooking would agree with him Basal metabolic rate on dis- 
charge w as 66 per cent abo\ c the theoretic normal 

Summary — male of Uurtj -nine years, farmer, entered the 
medical wmrd on October 27, 1921, coinplaming of weakness for 
three years, follow mg attack of mfluenza Acute symptoms of 
lijTierthyroidism had been present for three montlis and a 
thjroid tumor had been noted for three weeks with a further 
increase of sj-mptoms He entered the hospital complaining of 
ncr\'ousncss, palpitation tremor of hands and feet, w eakness of 
the legs, increased perspiration, loss of weight, increased appe- 
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Ute pol>'una, and thjToid tumor The physical ex amin ation 
re\ealed se\cre h\perth>TOidisra nith a ^ascula^ thjroid tumor 
of moderate size There nas no exophthahnos The heart 
shoned moderate enlargement with good compensation The 
Iner and spleen were not enlarged Aside from the high per- 
centage of large mononuclear cells no ewdence of thjmic en- 
largement was obtamed The blood-sugar cune showed a de- 
creased carbohydrate tolerance The basal metabohc rate was 
markedly increased There was a loss of 10 6 kilos in weight 
dunng the month in the hospital Radium w as mserted mto the 
gland with a probable slight reaction twcKe days later The 
patient left the hospital unimproied to continue treatment at 
home and return m one month for further observation and 
treatment 

Diagnosis — Marked hyperthyroidism with cardiac hyper- 
trophy 

Second Entry — On December 20 1921 three weeks after 
discharge, the patient returned to the hospital Dunng the first 
two weeks after discharge his weight fell to 47 kilos, and his 
appetite remained poor Then improvement began wath an 
increase m strength appetite and weight The nervousness 
and other symptoms remamed about the same He still com- 
]ilaincd of marked constipation There had been some local 
throat symptoms from tlie radium reaction which were sub- 
siding 

The physical examination was essentially as on the first 
entry The weight was 51 2 kilos, the temperature was normal " 
The pulse was 120 respiration 25 per minute The thyroid 
gland showed no change in size and there was a thrill and bruit 
over both lateral lobes The heart showed no change blood- 
pressure 130 systolic 60 diastolic with a sound heart to zero 
A laryngeil examination showed a catarrhal laryngitis with 
widenmg and thickening of arytenoids Cords moved well 
Laboralorv F Hidings — The blood showed a slight secondary 
anemia The unne was negative except for an occasional pus- 
cell and mucus T he stools vv ere negativ e Tlie basal metabohc 
rate w as 73 3 per cent ihov c the theoretic normal x.-Ray of the 
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chest showed the heart as before There was a widening of the 
upper mediastinal shadow due eitlier to thymus or substemal 
thyroid 

Chmcal Course — ^The patient remained on tlie medical ward 
for tw'o weeks durmg which time tliere W'as marked improvement 
m the general condition The pulse gradually fell from 130 to 
100 The appetite improved, the nen'ousness and tremor di- 
mmished, and the weight rose from 51 2 to 54 4 kilos On Jan- 
uary 5, 1922 a bilateral partial lobectomy was done bj Dr W 
I Terry under gas and oxygen anesthesia The condition of the 
patient durmg the operation w'as good Januaiy^ 5th after the 
operation tlie patient was very restless The temperature rose 
to 38 6° C and pulse to 148 On the following day he remained 
restless and excitable Ice-bag therapy was instituted and 
opium was given by suppositones 

January 7th Pulse was dowm to 130 Condition was im- 
proved He w'as much quieter and had a good appetite 

January 8th Dressing wms changed, dips removed, wound 
m good condition Patient was more excitable than is usual 
after thyroid operations 

January 10th Temperature was dowm to 37 4° C The pulse 
varied from 100 to 120 He sat up part of the day, but appeared 
unusually nervous and exatable 

January 13th Transferred to medical ward Durmg the 
past two days the temperature had gradually nsen from 37° 
to 38 8° C The pulse rose from 100 to 125, tlie respirations 
were mcreased from 22 to 32 The appetite w'as unusually good 
No abnormal signs were found in the lungs The wound was 
clear 

January 15th There was general improxement The tem- 
perature W'as gradually subsidmg since January 13lh The 
pulse W'as doivn to 100, the respirations w ere 20 The appetite 
contmued good 

January 16th Appetite began to fail Vomited once Tem- 
perature, pulse, and respiration as on January 15th 

January 17th Vomited three tunes, refused nourishment, 
complamed of nausea The temperature w'as 36 2° C 
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Januarj' 18th The vomiting contmued The ^ omitus con- 
sisted of small amounts of sour fluid occasionally streaked mth 
blood The temperature \aned from 37° to 38° C The pulse 
rose rapidlv to 140 on shght exertion, the respirations remamed 
at 22 The weight had fallen to 50 kilos Mie slept poorly There 
were frequent brief periods of perspiration and palpitation He 
felt drowsy The sderse were noted as icteric Nausea and 
\omitmg contmued during the da> The vomitus was small m 
amount and was occasionally blood tmged Sight of blood 
nauseated him 

Januarj'- 19th There was definite jaundice He complamed 
of extreme weakness and palpitation The temperature was 36 
to 36 6, the pulse 140, and respirations 24 The blood showed 
Hg 70 per cent (aad hcmatm method) , red blood-cells 4,200,- 
000, white blood-cells 9500 Differential coimt Pohinor- 
phonuclear neutrophils, 81 per cent , small mononuclears, 17 
per cent , large mononuclears, 2 per cent The \omitmg was 
less durmg the daj The sight of food caused nausea The hver 
dulncss was dimmished The jaundice deepened Bile was 
present m the unne Leucm and tjrosm crystals could not be 
found 

Januarj 20th After a poor mght the patient was restless 
and irrational The pulse w as regular, but at times could not be 
felt Temperature was 35 4° C (rectal) Respirations were 
increased to 35 Ventilation was full, simulatmg respirations 
seen m acidosis There w ere irregular penods of apnea, but tlie 
respirations were neaer ta-picallj ChejTie-^Stokes m tjpe He 
became seraiconiatose, the respirator} difficulta contmued; the 
pulse became weak and thread} and the temperature rose to 
36 6° C (rectal) There were conaailsne moaements of the 
extremities dunng tlie earl} mommg hours The jaundice was 
deepening No leuan or Uro^in ciystals aaere found m the 
urine Deatli occurred at 10 a m Januar} 20th after a sudden 
attack of d}spnca, caanosis and rapidla failing pulse 

An autopsa was performed two hour-, after death The fol- 
low mg anatomic diagnosis aaas recorded 

A 22 7 HaTieqilastic goiter aaith chronic mterstitial stru- 
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mitis, partial thyroidectomy ^\lth well-healed surgical incision 
Diffuse cardiac hypertrophy Hypertrophy of thymus Prom- 
inent malpighian bodies m spleen Acute j ellow atrophy of the 
hver, generalized icterus Chronic cholecystitis H}pcrtroph^ - 
of lymph-nodes along common and hepatic ducts Acute hy- 
peremic splenic tumor Parenchyunatous degeneration of kid- 
ney's Hydropericardium (slight) Emaciation 

Of special interest was the liver At autopsy it veighcd 1290 
gm Its surface was rather coarsely granular, of light brounibli- 
red color On section, there was obscuration of normal mark- 
ings, it appeared of yellowish-brown opaque color on which back- 
ground were numerous deeply hemorrhagic, irregularly outlined 
blotches varynng from ]ust visible to about 1 cm in diameter 
After fixation in Jore’s solution the tissues also exhibited an 
irregular green discoloration due to the jaundice and also tiny 
translucent gray spots, apparently m the center of the lobules 
with opaque tissue about the portal regions 

Microscopic examination of the various x'lscera gave the fol- 
lowing findings 

Heart — Pericardium appears normal '1 he myocardium was 
studied in a number of sections and show’cd here and there 
moderate separation of the fibers by edema One small focus 
of chronic fibrosis without any evidence of exudative cells in 
relation to it was seen In one section a rather marked focus of 
perivascular lymphocytic infiltration W'as seen '1 he -muscle- 
cells showed rather large numbers of cells with nuclei of nor- 
mally' large size Nowhere in the sections examined was evidence _ 
of focal necrosis of myocardium observed 

The thyroid showed a marked irregular breaking up of its 
tissues by irregularly runnmg bands of fibrous tissue, much the 
w'ay that fibrous bands cut through an atrophically cirrhotic 
hx er In places bits of thyroid tissue appeared to be undergoing 
compression m a partly necrotic hyaline connective-tissue mass 
The thy roid parenchy'ma occurred as ascini vary'ing m size and 
shape, m part containing colloid staining normally' In major 
part, how’cver, the ascini contamed little or no colloid, but 
were filled with desquamated cells or papillary mfoldings, again. 
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there was more or less diffuse o\ergrowth of thjroid cells with 
httle or no attempt at acmar formation To one of the thjTOid 
sections a small mass of Upical thj'mus tissue was attached 
(Figs 108,109) 

Thymits — ^This organ presen ed to a remarkable degree -the 
structure of carl\ hfe It showed large lobulated -masses of 
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* Spleen —The malpighian bodies varied much m si7e In llie 
larger ones tliere vas often a relatively large so-called “gtr- 
inmal center ” No e\adence of degeneration m as seen in them 
The pulp was markedlj'’ suffused mtli blood, obscunng details, 
but no furtlier abnormahty was made out 



Fig 109 — ^XhjToid Hyperplastic toxic goiter with chronic interstitial 

strumitis 


Lynipli-itodes taken from vanous regions, mcluding those 
draimng the hver, m general showed hypertrophy of the Ijinplio- 
cytic elements with large genninal centers and more or less 
hypertrophy of reticulo-endothehal elements 

Liver show ed a remarkable picture There w as almost com- 
plete loss of arclutccture The most conspicuous areas were 
those usually associated ^vlth the portal regions in which there 
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was a marked diffuse irregularh' extendmg infiltration with 
h'mphocj'tes and some plasma-cells In the bile-ducts no exu- 
date was obser\’ed Withm, but prmcipally just bejond, these 
Ij-mphocytic masses were irregular strands of hver cells sepa- 
rated bj irregular groups of deeply pigmented cells, l>-mphocj tes 
remnants of necrotic cells, and scattered pnlj-morphonuclear 



Fig 110 — Liwr, shoeing general destnicti\-e lesions and cellular infiltration 


neutrophils and cosmophils In some areas hemorrhage occurred 
A number 01 cells with extensi\elj ^acuolatcd cjtoplasm were 
seen, but these appeared to ha^e mtact nuclei, and, indeed, at 
tins stage of the process it was impossible to make an estimate 
of the possible relatnc amount of nuclear damage m contrast 
to cjtoplasmic fibroblastic reaction was as ^ct not m c\idcnce 
(Figs 110, 111) 
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I 

Z«7/g5 ere negative 

Pancreas showed scattered foci of postmortem necrosis 
Otherwise the organ was negative both as to glandular structures 
and islands of Langerhans 

Adrenals — ^No abnormahly was found 
Stomach appeared normal 



Fig 111 — Liwr, showing general destructiic lesions and cellular infiltration 


Kidneys showed marked parenchjunatous degeneration, also 
an occasional small focus of fibrosis and Ij-mphocytic infiltration 
That the degree of Iner atrophy, as judged by weight, was 
not great m this case, as compared iMth the often recorded 
weights, is obvious, but ive feel justified m placing tlie case 
imder the caption of acute yellow' atrophj m view of the micro- 
scopic appearance as recorded above 
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Discussion 

A certaui degree of jaundice is occasionally obser\ ed in the 
tenninal stages of thyrotoxicosis The mechanism of the pro- 
duction of such jaundice has not been explained It seems im- 
probable that it has any relation to cardiac decompression and 
consequent passive congestion It also -seems improbable that 
it ma> be due to blood destruction, or at least we know of no 
e\idence to mdicate it That the h^ er maj' be at fault, and bj 
an extensive destruction analogous to acute > ellow atrophy gi\ e 
the explanation, has not been recorded m human cases, so far 
as the wnters are aware 

Our findings then bear directlx on those of Hashimoto and 
his mterestmg results of h\er alterations m association with 
thjroid feeding m rats winch are ated abo\e 

The etiologj of acute j ellow atrophy of the lixer is also 
most obscure, toxic absorption from the gastro-mtestmal canal 
has been surmised as the cause Much discussion has taken place 
as to whether one is justified m makmg it a pathologic enhtj' or 
whether xxirious agents, destructixe to the li^er, notably phos- 
phorus, chloroform, etc , should be gi\en a place along’ with an 
unknown noxa, as produemg analogous lesions dillermg onh 
in degree It might be argued that the lesions desenbed in tins 
case should be labeled “thjTOtoxic degeneration” rather than 
acute j ellow atrophj , but the writers feel that the latter term is 
perhaps the more conseix atix e until such time as further expen- 
mental data are axailable to juslifj a separation Such e.x- 
penmcntation is bdng undertaken bj us 
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JUST OUT 

Burton-Opitz’s Physiology 


A poslRndualn etudent at one of Chicago s leading diiiics 
asked a trulv great teacher-suigeon vihal he should do to 
become a good surgeon The reph came quicUj , “SLids j 
^oed physiology ” 

With this full realiaation of the importance of phjsiologj m 
modem nicdicinr and suiger^ Dr Burton-Opitz has produced 
a te\t-book of phjsiologj' vruich stresses the apphiotion ot 
the sucnce in btthide medicine There are ci\ features thit 
stand out perhaps aboic the others: 

1— The Jopcat mantle' in wbith the subject matter i' airanged, the 
different facts foUomnj, one aaofhtr m ordtrii ««qucncc, and gnu- 
uallj liathni; to the pnaujiat truth. 

2— — UrcMtj ardsicnptKiti, maJjngcssv of compreh'nsi f those =ul>jcctj> 

r-hich have aln'aj-s been stumbl ng iilocLs to the student 

3— The Wa'lntion*— miircm e outline sketches, because roihms is 
r-orc to ihe jxi nt than a sirrji'c diagram 

4— \ Uonnigh sunrarj of {cda%s phisologic htentutc, mating the 
i orl riCesl the prcs> rt knowl in phj-iiok’pc . cMs 

>— T1 e 't'ong cnp’ia; = inven the phvs'al aspects oi jihit’oLTj e*pe- 
calb tinei’ation rccpiralion clcctro-phj’ajilopi ot mu^.li, and 
nenc, the seme o'pirs. and the laechaiu-n o" diaCit-on auu atum_l 
Uat 

0— The inc’as.a- of 'nars btief diincal icfcrerce', tcndir? not tntv to 
meet irtt .-Et, but to pie the stedi a trulj piaetinl lah i 

Tr^ r vl ct Fr ^ sy Bi t'lU- Ecsic-jOrm 'ID Ts I> X«' ku r Tr-. <1 • 
tl lU'W t < ~.s • _ I Mfri >i V-vr ii'L Or i tlisip.'w " 1 ^tl i 1.1 
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